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INTRODUCTION 


AutoCAD is the industry leader among all CAD products. It is the most widely used CAD software. The 
commands and concepts introduced by AutoCAD are utilized by other systems. As a student, learning 
AutoCAD provides you with a greater advantage as compared to any other CAD software. 


Autodesk Inventor as a topic of learning is vast, and having a wide scope. It is package of many modules 
delivering a great value to enterprises. It offers a set of tools, which are easy-to-use to design, document 
and simulate 3D models. Using this software, you can speed up the design process and reduce the product 
development costs. This book provides a step-by-step approach for users to learn Autodesk Inventor and 
AutoCAD. It is aimed for those with no previous experience CAD. Each chapter has components explained 
with the help of real world models. 


Scope of this book 
This book is written for students and engineers who are interested to learn AutoCAD and Autodesk 
Inventor for designing mechanical components and assemblies, and then create drawings. 


Part-1 


e Chapter 1, “Introduction to AutoCAD 2018”, gives an introduction to AutoCAD. The user interface 
and terminology are discussed in this chapter. 


e Chapter 2, “Drawing Basics”, explores the basic drawing tools in AutoCAD. You will create simple 
drawings using the drawing tools. 


e Chapter 3, “Drawing Aids”, explores the drawing settings that will assist you in creating drawings. 


e Chapter 4, “Editing Tools”, covers the tools required to modify drawing objects or create new objects 
using the existing ones. 


e Chapter 5, “Multi View Drawings”, teaches you to create multi view drawings standard projection 
techniques. 


e Chapter 6, “Dimensions and Annotations”, teaches you to apply dimensions and annotations to a 
drawing. 


e Chapter 7, “Parametric Tools”, teaches you to create parametric drawings. Parametric drawings are 
created by using the logical operations and parameters that control the shape and size of a drawing. 


e Chapter 8, “Section Views”, teaches you to create section views of a component. A section view is the 


inside view of a component when it is sliced. 


e Chapter 9, “Blocks, Attributes and Xrefs”, teaches you to create Blocks, Attributes and Xrefs. Blocks are 
eroup of objects in a drawing that can be reused. Attributes are notes, or values related to an object. 
Xrefs are drawing files attached to another drawing. 


e Chapter 10, “Layouts and Annotative Objects”, teaches you create layouts and annotative objects. 
Layouts are the digital counterparts of physical drawing sheets. Annotative objects are dimensions, 
notes and so on which their sizes with respect to drawing scale. 

e Chapter 11, “Templates and Plotting”, teaches you create drawing templates and plot drawings. 


e Chapter 12, “3D Modeling Basics”, explores the basic tools to create 3D models. 


e Chapter 13, “Solid Editing Tools”, covers the tools required to edit solid models and create new objects 
by using the existing ones. 


e Chapter 14, “Creating Architectural Drawings”, introduces you to architectural design in AutoCAD. 
You will design a floor plan and add dimensions to it. 


Part-2 


e Chapter 1 introduces Autodesk Inventor. The user interface and terminology are discussed in this 
chapter. 


e Chapter 2 takes you through the creation of your first Inventor model. You create simple parts. 


e Chapter 3 teaches you to create assemblies. It explains the Top-down and Bottom-up approaches for 
designing an assembly. You create an assembly using the Bottom-up approach. 


e Chapter 4 teaches you to create drawings of the models created in the earlier chapters. You will also 
learn to place exploded views, and part list of an assembly. 


e Chapter 5: In this chapter, you will learn additional modeling tools to create complex models. 


e Chapter 6 introduces you to Sheet Metal modeling. You will create a sheet metal part using the tools 
available in the Sheet Metal environment. 


e Chapter 7 teaches you create Top-down assemblies. It also introduces you create mechanisms by 
applying joints between the parts. 


e Chapter 8 teaches you to apply dimensions and annotations to a 2D drawing. 


e Chapter 9 teaches you to add 3D annotations and tolerances to a 3D model. 
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Part 1: AutoCAD Basics 


Chapter 1: Introduction to AutoCAD 2018 


In this chapter, you will learn about: 


e AutoCAD user interface 
e Customizing user interface 


e Important AutoCAD commands 


Introduction 
AutoCAD is legendary software in the world of Computer Aided Designing (CAD). It has completed 35 years by 


the 2017. If you are a new user of this software, then the time you spend on learning this software will be a wise 
investment. If you have used previous versions of AutoCAD, you will be able to learn the new enhancements. I 
welcome you to learn AutoCAD using this book through step-by-step examples to learn various commands and 


techniques. 


System requirements 
The following are system requirements for running AutoCAD smoothly on your system. 


e Microsoft Windows 8/8.1, Windows 7, Windows 10. 
e CPU Type: 
= 32-bit: 1 gigahertz (GHz) or faster 32-bit (x86) processor 
= 64-bit: 1 gigahertz (GHz) or faster 64-bit (x64) processor 
e 2GBof RAM (4GB Recommended) for 32-bit. 
e 4GB of RAM (8GB Recommended) for 64-bit. 
e Resolution 1360 x 2160 (1920 x 1080 or higher recommended) with True Color. 
e Resolutions up to 3840 x 2160 supported on Windows 10, 64 bit systems (with capable display card) for 
High Resolution & 4K Displays. 
e 6GB of free space for installation. 
e Windows display adapter capable of 1360 x 2160 with True Color capabilities. DirectX® 9 or DirectX 11 
compliant card recommended. 
e Windows Internet Explorer 11 or later. 


e NET Framework Version 4.6 
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Starting AutoCAD 2018 
To start AutoCAD 2018, double-click the AutoCAD 2018 icon on your Desktop (or) click Start > All apps > 


AutoCAD 2018 > AutoCAD 2018. 


AutoCAD user interface 
When you double-click the AutoCAD 2018 icon on the desktop, the AutoCAD 2018 initial screen will appear. 
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On the Initial Screen, click Start Drawing to open a new drawing file. The drawing file consists of a graphics 
window, ribbon, menu bar, toolbars, command line, and other screen components, depending on the workspace 


that you have selected. 
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Application Menu Quick Access Toolbar 
A E cea B Qa- -7 Autodesk AutoCAD 2018 - Drawing1.dwg 
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Changing the Color Scheme 


AutoCAD 2018 is available in two different color schemes: Dark and Light. You can change the color scheme by 
using the Options dialog. Click the right mouse button and select Options from the shortcut menu. On the 


Options dialog, click the Display tab and select an option from the Color Scheme drop-down. 


A Options 
Curent profile: <¢Unnamed Profile>> 
Files Display Open and Save Plot and Publish System User 


Window Elements 
Color scheme: Light +_— sA 


[| Display scroll bars in drawing window 

L] Use large buttons for Toolbars 

Resize ibbon icons to standard sizes 

Show ToolTips 
Number of seconds before display 
Show shortcut keys in ToolTips 
Show extended ToolTips 


Number of seconds to delay 
Workspaces in AutoCAD 


There are three workspaces available in AutoCAD: Drafting & Annotation, 3D Basics, and 3D Modeling. By 
default, the Drafting & Annotation workspace is activated. You can create 2D drawings in this workspace. You 
can also activate other workspaces by using the Workspace drop-down on the top-left corner or the Workspace 


Switching menu on the lower-right corner of the window. 





Part 1: AutoCAD Basics 


¥ Drafting & Annotation 
3D Basics 
3D Modeling 





Save Current As... 





Workspace Settings... 
Workspace Settings... 

Customize... 
Customize... 
Display Workspace Label 


Aly o-+@ % S| 





Tip: If the Workspace drop-down is not displayed at the top left corner, then click the down arrow next to Quick Access 


Toolbar. Next, select Workspace from the drop-down; the Workspace drop-down will be visible on the Quick Access Toolbar. 
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Drafting & Annotation Workspace 

This workspace has all the tools to create a 2D drawing. It has a ribbon located at the top of the screen. The ribbon 
is arranged in a hierarchy of tabs, panels, and tools. Panels such as Draw, Modify, and Layers consist of tools 
which are grouped based on their usage. Panels in turn are grouped into various tabs. For example, the panels 


such as Draw, Modify, and Layers are located in the Home tab. 
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3D Basics and 3D Modeling Workspaces 


These workspaces are used to create 3D models. You will learn more about these workspaces in Chapter 12. The 


other components of the user Interface are discussed next. 
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Application Menu 


The Application Menu appears when you click on the icon located at the top left corner of the window. The 
Application Menu consists of a list of self-explanatory menus. You can see a list of recently opened documents or 
a list of currently opened documents by clicking the Recent Documents and Open Documents buttons, 
respectively. The Search Bar is used to search for any command. You can type any keyword in the search bar and 


find a list of commands related to it. 
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Quick Access Toolbar 


This is located at the top left corner of the window and helps you to access commands, quickly. It consists of 


commonly used commands such as New, Save, Open, Save As, and so on. 





File tabs 


File tabs are located below the ribbon. You can switch between different drawing files by using the file tabs. Also, 


you can open a new file by using the + button, easily. 
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Start Drawing3* w + 


[-]Mep][2D Wireframe] 
Graphics Window 


Graphics window is the blank space located below the file tabs. You can draw objects and create 3D graphics in the 


graphics window. The top left corner of the graphics window has In-Canvas Controls. Using these controls, you 


can set the orientation and display style of the model. 


Start Drawing3* “ + 


[-]Top] [20 Wireframe] 


Ky 


ViewCube 
The ViewCube allows you to navigate in the 3D Modeling and 2D drafting environments. Using the ViewCube, 
you can set the orientation of the model. For example, you can select the top face of the ViewCube to set the 


orientation to Top. You can click the corner points to set the view to Isometric. 





WLS 


Navigation Bar 


The Navigation Bar contains navigation tools such as Steering wheel, Pan, Zoom, Orbit, and ShowMotion. 


steering Wheels (Ql 


T 


Pan —> |i 
Zoom —>| 
Orbit —+| <b 


+r 


OOO 


Show Motion —+»| > 


a" 
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Command line 


The command line is located below the graphics window. It is very easy to execute a command using the 


command line. You can just type the first letter of a command and it lists all the commands starting with that 


letter. This helps you to activate commands very easily and increases your productivity. 


= L (LINE) 
| ea 
me ada 
X LTS (LTSCALE) 
ARa 
LE (QLEADER) 


* LABEL (MLEADER) 








Also, the command line shows the current state of the drawing. It shows various prompts while working with any 
command. These prompts are series of steps needed to successfully execute a command. For example, when you 
activate the LINE command, the command line displays a prompt, “Specify the first point”. You need to click in 
the graphics window to specify the first point of the line. After specifying the first point, the prompt, “Specify next 
point or [Undo]:” appears. Now, you need to specify the next point of the line. It is recommended that you should 


always have a look at the command line to know the next step while executing a command. 


Status Bar 


Status Bar is located at the bottom of the AutoCAD window. It contains many buttons which help you to create a 
drawing very easily. You can turn ON or OFF these buttons just by clicking on them. Some buttons are hidden by 
default. You can display more buttons on the status bar by clicking the Customization button at the bottom right 
corner and selecting the options from the menu. The buttons available on the status bar are briefly discussed in the 


following section. 


Units 


Quick Properties 


Liar ae + © Rl 











6627.2412, 525.0753, 0.0000 This button is hidden by default. You can show it by using the 


Customization menu. It displays the drawing coordinates when you 
Coordinates 


move the pointer in the graphics window. You can turn OFF this 


button by clicking on it. 
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Infer Constraints 


Snap Mode (F9) 


Hl 


Grid Display (F7) 


Ortho Mode (F8) 


G Polar Tracking (F10) 


This icon automatically creates constraints when you draw objects in 
the graphics window. Constraints are logical operations which control 


the shape of a drawing. You can turn it ON or OFF by clicking on it. 


The Snap mode aligns pointer only with the Grid points. When you 
turn ON this button, the pointer will be able to select only the Grid 


points. 


It turns the Grid display ON or OFF. You can set the spacing between 
the grid lines by clicking the drown arrow next to the Snap Mode 
button and selecting the Snap Settings option. You can use grid lines 


along with the Snap Mode to draw objects easily and accurately. 


It turns the Ortho Mode ON or OFF. When the Ortho Mode is ON, 


only horizontal or vertical lines can be drawn. 


This icon turns ON or OFF the Polar Tracking. When the Polar 
Tracking is turned ON, you can draw lines easily at regular angular 
increments, such as 5, 10, 15, 23, 30, 45, or 90 degrees. You will notice 
that a trace line is displayed when the pointer is at a particular angular 
increment. You can set the angular increment by clicking the down 


arrow next to this button and selecting the required angle. 


yes 


Polar: 14.0883 < 40° 
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wv » isoplane Left 


“™<. isoplane Top 


i HW isoplane Right 


s - a =. i e 
h7 æ O7 = Isometric Drafting 


0 Object Snap (F3) 


V 3D Object Snap (F4) 


=Æ Object Snap Tracking (F11) 


‘= Dynamic UCS (F6) 


This icon is used to switch between planes while drawing isometric 
views. The grid lines are also displayed if the Grid Mode is turned 
ON. The orientation of the grid lines change based on the selected 


isoplane option. 


This icon turns ON or OFF the Object Snap mode. When this mode is 
turned ON, you can easily select the key points of objects such as 


endpoints, midpoint, and center point and so on. 


This icon turns ON or OFF the 3D Object Snap. The 3D Object Snap is 
used to select the key points of 3D objects. 


This icon is used to turn ON or OFF the Object Snap Tracking mode. 
When this mode is turned ON, you can easily select points by using 


the trace lines originating from the key points. 


Endpoint: 14.6274 < 180° 


This icon turns ON/OFF the Dynamic UCS. When the Dynamic UCS 
is turned ON, you can draw and create objects on any face of a 3D 


Model, dynamically. 
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Dynamic Input (F12) This icon turns ON or OFF the Dynamic Input mode. When this mode 
is turned ON, a dynamic input box is attached to the pointer along 
with a prompt. You can directly enter a value in the dynamic input 


box. You can use Dynamic Input in place of command line. 


Show/Hide Lineweight This icon turns ON or OFF the lineweight. Line weight is the thickness 
of objects. You can set the thickness of objects by specifying the 
lineweight. If the Lineweight is turned OFF, the objects are displayed 


with the default thickness. 


Lineweight ON Lineweight OFF 


This icon turns ON or OFF the transparency of an object. You can set 


= Transparency 


the transparency using the Layer Properties Manager. 


Transparency ON Transparency OFF 
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Quick Properties 


"= Selection Cycling 


+ Annotation Monitor 


MODEL Model or Paper Space 


This button is used to display some important properties of a selected 
object. 
i Line , ull 

Color @ byLayer 

Layer 


Linetype — By Layer 
Length |2532,1268 


This icon turns ON or OFF the Selection Cycling. Selection Cycling is 
very useful while selecting overlapped objects. Turn ON the selection 
cycling and click on the overlapping objects. Select the required object 


from the Selection list. 





A Selection x 


a Line 


BH Circle | 


None 





This icon turns the Annotation Monitor ON or OFF. The Annotation 
Monitor checks whether the annotations are attached to their 
respective objects. When an annotation is not attached to any object, it 


displays an error message. 


/$6 56 Through Hole 





This icon switches between the Model space and Paper space. Model 
space is used to create drawings and Paper space is used to print 


drawings. 
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Li Annotation Scale 


Æ Annotation Visibility 


K AutoScale 


A Annotation Scale 


® * Workspace Switching 


© Hardware Acceleration On/Off 


This icon controls the size of annotative objects. Annotative objects are 
dimensions, texts, notes and other objects which can be sized as per 


the drawing scale. 











58,91 i : __ 58,91 = 


1:1 Scale 1:2 Scale 


This icon displays annotative objects that are not created in the current 


scale. 


This icon resizes the annotative objects as per the new drawing scale. 


This icon changes the annotation scale of objects. 
This icon changes the workspace. 


This icon increases or decreases the graphics speed. Right click on this 
icon and select Graphic Performance to display the Graphic 
Performance dialog. On this dialog, you can turn ON/OFF the 
Hardware acceleration. In AutoCAD 2018, you can turn ON/OFF the 
smooth line display irrespective of the Hardware acceleration status. 


Click OK to close the dialog. 
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A Graphics Performance 


Hardware Setup 
Video Card: NVIDIA GeForce GTX 960M 


Driver Version: 21.21.13.7270 Virtual Device: DirectX 11 


Effects Settings 


Hardware Acceleration | on ) 


Disable hardware acceleration only if you are experiencing 


grap hics issues or have an incom patible video card. 


W] High quality geometry (for capable devices) 


Renders curves and lineweights in high quality and improves anti- 





Smooth line display 


Removes the jagged effect on the display of diagonal lines and curved 











edges in 2D wireframe 





Advanced material effects 


Increases details and realism of certain materials applied to 3D surfaces 








Full shadow display 


Displays 3D object shadows in the viewport. 








/| Per-pixel lighting (Phong) 
Increases details and realism when working with 3D objects and 


lighting effects. 


WV] Uncompressed textures 


Uses more video memory to display better qu 



































Restore Defaults || Tuner Log 








2° Isolate Objects This icon hides or isolates objects in a drawing. If you hide an object, it 


will be hidden and all the other objects in the drawing will be visible. 
If you isolate an object, the other objects in the drawing will be hidden 


and the selected object will be visible. 


Cà Lock UI This icon locks the toolbars, panel, tool palettes and other User 
Interface elements at their current position. Click the down arrow next 


to this icon to view the options to lock the user interface. 





System Variables 


System variables control the behavior of various functions and commands in AutoCAD. Usually, the system 
variables have two or more values. You can control a system variable value from the command line. For example, 
the MIRRTEXT system variable controls the direction of text when you mirror it. The 0 value retains the text 


direction when you mirror it. Whereas, the 1 value reverses the text direction when you mirror it. 


In AutoCAD, you can also control the system variables by using the System Variable Monitor dialog. Type 
SYSVARMONITOR in the command line and press Enter to open this dialog. A list of system variables, which are 
monitored by default appears on the dialog. You can know the function of a system variable by clicking the Help 
® icon located next to it. You can change a system variable value in the Preferred column of the dialog. The 


Status column shows a yellow triangle if you have changed the default value of a system variable. The Enable 
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balloon notification option shows a balloon on the status bar, if you changed any system variable value. You can 
click the Reset All button to restore the default values of system variables. 
JB System Variable Monitor "e 


Notify when these system variables change 
[_] Enable balloon notification 


Status System Variable Preferred Current 


T 
aa 
a 
| 
I 


CMDDIA 

FILEDIA 

HIGHLIGHT 
MIRRTEAT 

PICKADD 

PICKAUTO 
PICKFIRST 

SDI 
SELECTIONPREVIEW 


=s 


Rad | es YD ee 





You can monitor more system variables by clicking the Edit List button. Next, on the Edit System Variable List 
dialog, select a system variable from the Available system variables list, and click the Add (>>) button. You can 
also remove system variables from the Monitored system variables list by selecting them and clicking the Remove 


(<<) button. Click OK on both the dialogs after changing the values. 
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Å Edit System Variable List " 


Available system variables Monitored system variables 


System Variable 
SDCONVERSIONMODE 


System Variable 


SDSELECTIONMODE 
ACADLSPASDOC 


PICKFIRST 
SDI 
SELECTIONPREVIEW 


AECENABLEASSOCANCHOR 
AECENABLESECTIONCLEANUP 
AECFORCEDEFAULTMODELVIEW 
AECFORCEDISPLAYBYSIZEDISABLED 
AECFORCEEXPLODETOSOLID 





Help 
© 
© 
O 
© 
© 
© 
9 
© 
2 
© 
© 
© 
© 


In AutoCAD 2018, the System Variable Monitor icon appears on the Status bar when you change the value of 
anyone of the system variable. Right click on this icon to display a menu. The options on this menu are: Configure 
System Variable Monitor, Reset System Variables, and Display Notification. The Configure System Variable 
Monitor option displays the System Variable Monitor dialog, whereas the Reset System Variables option resets 
the system variables to default values. The Display Notification option displays a balloon when there is a change 
in the value of any system variable. 

Configure System Variable Monitor... 


Reset System Variables 


| Display Notification 


-+ rO NAZ A 117 @»v + FO @ 





Menu Bar 


Menu Bar is not displayed by default. However, you can display the Menu Bar in other workspaces by clicking on 
the down-arrow located at the right side of the Quick Access Toolbar and selecting the Show Menu Bar option. 
The Menu Bar is located at the top of the window just below the title bar. It contains various menus such as File, 
Edit, View, Insert, Format, Tools, Draw, Dimensions, Modify, and so on. Clicking on any of the word on the Menu 
Bar displays a menu. The menu contains various tools and options. There are also sub-options available on the 
menu. These sub-options are displayed if you click on an option with an arrow. If you click on an option with (...), 


a dialog will appear. 
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vl=| Drawir pat a ete E 


| £03 Drafting & Annotation 









Customize Quick Access Toolbar 





Layer... 

























b O Hr É H v New [I~ |£ Layer States Manager... fe ? of Mo 
03 dh A - 0 / \ fi ¥ Open ; @ ~ Layer tools >| Æ Make Object's Layer Current 
Text t : 
EA = ziz - & = F v Save 5 = Color... g Layer Previous 
Modify v aa A eA. TR: Fi hyna È 
l v Plot Oa &% Layer Match 
¥ Undo Ty $ Change to Current Layer 
v Redo dig Scale List... <= Copy Objects to New Layer 
v Workspace y T £} Layer Isolate 
Match Properties ime | goatee tae Isolate Layer to Current Viewport 
Batch Plot EY Table Style... F Layer Unisolate 
Arha i Multileader Style a 
Properties 
Sheet Set Manager 


| Render 





More Commands... 


Show Below the Ribbon 


Changing the display of the Ribbon 


Fria Express Tools 





You can change the display of the ribbon by clicking the arrow button located at I] Linear ~ Ty) & Create @ 


Leader ~ * Edt j= 
f° Lea . mam a 


E] Table T 


otation 


the top of it. The ribbon can be displayed in three different modes as shown below. 








Inset Annotate Layout Parametric View Manage Output Plug-ins 


A B® z a B 


Annotati. Block Utilities | Clipboard 











oe 


a Modify Layers Properties | Groups 






















Arc 


BEES 
AO Ae Oo 


Draw 






Line Polyline Circle 






Ribbon Minimized to panels 





Insert Annotate Layout Parametric View Manage Output P 


Draw | Modify | Layers | Annotation | Block | Properties + | Groups | Utilities | Clipboard || 


Minimize to panel titles 





Sei Insert Annotate Layout Parametric View Manage Output Plug-ins Autodesk 360 


Minimized to tabs 


You can use the GALLERYVIEW system variable to hide or show galleries on the ribbon. The system variable 
value 1 displays a gallery for dimension styles, blocks, table styles, and mleader styles. The value 0 hides the 


gallery view. 
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Dimension La 





= 





bom 4 
- ne PA 


Dimension 


4 Annotative 


Tr 
e| H 
+1 





| 


f Manage Dimension Styles... W 


Dialogs and Palettes 





E 


Manage Dimension Styles... 








Dialogs and Palettes are part of AutoCAD user interface. Using a dialog or a palette, you can easily specify many 
settings and options at time. Examples of dialogs and palettes are as shown below. 











No selection || ee 


Color [E ByLayer 
Layer 0 





Named UCSs| Orthographic UCSs | Settings 


Current UCS: Word 























Name Depth 


J Bottom 0.0000 


Linetype ByLayer 
Linetype scale |1 
Lineweight ByLayer 











Transparency ByLayer 
Thickness lo 








Material ByLayer 























= Shadow display | Casts and Receives S... 
Relative to: - 


© Word X 
[Hep | 





Plot style ByColor 

Plot style table |None 

Plot table attach... Model 

Plot table type | Not available 























Dialog box Center X 3019.5143 
Center Y 1440.6841 
Center Z 0 
Height 1869.9129 
Width 3850.1536 





























Palette 


Tool Palettes 


Tool Palettes provide you with another way of selecting tools and placing objects. You can display Tool Palettes by 
clicking View > Palettes > Tool Palettes on the ribbon. A Tool Palette is similar to a palette except that it has many 
palettes grouped in the form of tabs. You can select tools from the Tool Palettes as well as drag and place objects 


(blocks) into the drawing. You can also create a new Tool Palette and add frequently used tools and objects to it. 


Eal 

S Aa 
=p 

Properties Sheet Set 

Manager ler 


Palettes | 


a © gp 
at a 
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Imperial samples Imperial samples Geometric Constraints 










Shoulder Door - ye l Coincident 
$% SCTEW ~.. r% Imperial i 
: t € Ferpendicular 
P Anchor Rod - , Window - & 
Imperial g Imperial : AE Parallel 
Weld Symbols Aluminum ` 
~~ <& - Imperial Window (E... Ò Tangent 
Roller Bearing ai Fluorescent == Horizontal 
- Imperial © z4 (Recessed)... 


A Vediral 


Shortcut Menus 


Shortcut Menus appear when you right-click in the graphics window. AutoCAD provides various shortcut menus 
in order to help you access tools and options very easily and quickly. There are various types of shortcut menus 


available in AutoCAD. Some of them are discussed next. 


Right-click Menu 


This shortcut menu appears whenever you right-click in the graphics window without activating any command or 


selecting any object. 


Select and Right-click menu 
This shortcut menu appears when you select an object from the graphics window and right-click. It consists of 


editing and selection options. 


Command Mode shortcut menu 
This shortcut menu appears when you activate a command and right-click. It shows options depending upon the 


active command. The shortcut menu below shows the options related to the RECTANGLE command. 
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Repeat Layer... 


Recent Input > 
Clipboard b 
Isolate b 


Undo Layer... 
Redo Ctrl+ Y 
Pan 


Zoom 


D) 6? ab F 


SteeringWheels 
Action Recorder > 


Subobject Selection Filter > 
Quick Select... 

QuickCalc 

Find... 


2D wt 


api 


Options... 


Right-click Menu 


Grip shortcut menu 


@ 


ap 


$ 


ED wt 


5 


Select and Right-click menu 


Repeat Layer... 


Recent Input 
Clipboard 
Isolate 


Erase 

Move 

Copy Selection 
Scale 

Rotate 

Draw Order 
Group 


ò Add Selected 


Select Similar 
Deselect All 


Subobject Selection Filter 
Quick Select... 

QuickCalc 

Find... 

Properties 


Quick Properties 


a po 


Enter 
Cancel 
Recent Input b 


Dynamic Input b 


Chamfer 
Elevation 
Fillet 
Thickness 
Width 


Snap Overrides > 


Pan 
Zoom 


SteeringWheels 


QuickCalc 


Command Mode shortcut menu 


This shortcut menu is displayed when you select a grip of an object, move the pointer and right-click. It displays 


various operations that can be performed using grip. 


Enter 


Recent Input b 


A Stretch 
Move 
C) Rotate 
Scale 
Alb. Mirror 
Base Point 
“3 Copy 
Reference 


1 Undo Ctrl+Z 


Exit 


Selection Window 


A selection window is used to select multiple elements of a drawing. You can select multiple elements by using 


two types of selection windows. The first type is a rectangular selection window. You can create this type of 


selection window by defining its two diagonal corners. When you define the first corner of the selection window 


on the left and second corner on the right side, the elements which completely fall under the selection window will 


be selected. 
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However, if you define the first corner on the right side and second corner of the left side, the elements, which fall 


completely or partially under the selection window, will be selected. 


sien taksim ii ein 








The second type of selection window is the Lasso. Lasso is an irregular shape created by clicking and dragging the 
pointer across the elements to select. If you drag the pointer from the left to right, the elements falling completely 


under the lasso will be selected. 





If you drag the pointer from right to left, the elements, which fall completely or partially under the lasso, will be 


selected. 





In AutoCAD 2018, you can specify the first corner of the selection window at one portion of a large drawing. Next, 
zoom and pan to the rest of the drawing, and then specify the second corner of the selection window. By doing so, 


you can select the portion of the drawing, which is currently not visible in the screen. 
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Solid = 
O Box YJ G fe) Extrude © @® O @® oa Slice g Interfere a E) GP Live Section Sa Fj A 
ØB Cylinder 6 ENS Oo Presspull : @ Thicken g Extract Edges  _ ; g Add Jog 3 ; 
Polysolid Solid History et. Sweep | Union Subtract Intersect Fillet Edge Offset Faces Shell | Section Culling] No Filter Move | 
Q Sphere E ( Revolve = p Imprint a Offset Edge . E á Plane B Generate Section | n Gizmo ` 


Section v x Selection 











Primitive Solid Boolean Solid Editing 


Start Drawing2* * — Drawing3* xo 1r x A+) 





][Top][2D Wireframe] 


First corner 







WCS 























































S4 Command: 
Command: preci Hy geRos S~eorner or [Fence/WPolygon/CPolygon]: *Cancel* 
Command: Specif C9033 ©) rner or [Fence/WPolygon/CPolygon]: *Cancel* 
Specify opposi Doo er—Op[Fence/WPolygon/CPolygon]: *Cancel* 


F z Ean 






jor [Fence WPolygon CPolygon ]: 

































Solid G 
E Box YJ cy fe) Extrude 4 O O @® om Slice g Interfere p G? Live Section 
© Cylinder t ee ge Presspull s @ Thicken g Extract Edges È g Add Jog 3 . l 
Polysolid Solid History za Sweep | Union Subtract Intersect Fillet Edge Offset Faces Shell Section Culling} No Filter Move 
Q Sphere a Gp Revolve X v Imprint a Offset Edge z 7 e Plane R Generate Section X Gizmo ` 
Primitive | Solid Boolean | Solid Editing Section v ` Selection 
Start Drawing2* x  Drawing3* x + 


(-]ffop][2D Wiretrame] api o g z 














wcs 























O 
Command: Specify opposite corne [Feace/WPolygon/CPolygon]: *Cancel* 
DS Command: Specify opposite corne [Fe 


Specify opposite corner or [Ferce/WPoelygon/CPolygon]: *Cancel* 


>. ~Specify opposite corner or [Ferie wo 








Model ; AmI f+ 


Starting a new drawing 
You can start an AutoCAD document by using the Get Started section or by using the Select template dialog. 


Get Started Section on the Initial Screen 
To start a new drawing, click Create at the bottom of the initial screen, and then select a template from Get Started 


> Templates drop-down. 
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TA Templates 


acad -Mamed Flot Styles. dwt 

acad -Named Plot StylessD.dwt 
acad.dwt 

acada D., dwt 

acadi$O -Named Plot Styles, dwt 
acadISO -Named Plot StylessD.dwt 


acadiso.dwt {im 


ein a CR WSS Le eM ERA ie oon naires nin simalsin epee mas'e ce pe Seas nese ieee cme eine 


gat a oe 
Sheet Sets 


=, Create New Sheet Set... 





The Select Template dialog 


To start anew drawing, click the New button on anyone of the following: 


e Quick Access Toolbar 


e Application Menu 


The Select Template dialog appears when you click the New button. In this dialog, select the acad.dwt (inch units) 
or acadiso.dwt (metric units) template for creating a 2D drawing. Select the acad3D.dwt or acadiso3D.dwt 


template for creating 3D models. 
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A Select template x 
Lookin: | | Template vi @8 GX Views ~ Tools +¥ 
Name ^ Preview 
|_| PTWTemplates 
| SheetSets 


D acad -Mamed Plot Styles 
[r acad -Marned Plot Styles3D 
[acad 

[r acad3D 

Ed acadISO -Named Plot Styles 
[r acadISO -Named Plot Styles3D 
[r acadiso 

D acadiso3D 

fed Tutorial-iArch 

Led Tutorial-iMfg 

fed Tutorial-mArch 

Ld Tutorial-mMfg 





i "r 
File name: acadiso w Open 


Files of type: Drawing Template (*.dwt} wat Cancel 





Help 


Press F1 or type a keyword in the Search bar located at the top right corner of the window to get help for any topic. 
On the Autodesk AutoCAD 2018 -Help window, click the Find option next to the topic; an animated arrow 


appears on the window showing the tool location. 








AJO2EHBSSs.- > Autodesk AutoCAD 2018 - DrawingS.dwg litle Tt ‘= x 
| Home Inset Annotate Parametric View Manage Output Add-ins A360 Featured Apps Express Tools © ~ 
l p b / SP) “ SS - ete Move C) Rotate 4- Trim ~ ó A » nae Sa 9 of Bo v y s [J _ a ByLayer w Ee ay — oe rR a FS 
d aa \ /} d =4 = + ct ea a = __ iO; co 
©- |c Aà Mi (| Filet ~ a80 Aii  & BS B&B & Make Current E$ = ByL ys + 
Line Polyline Circle Arc ies A S a ii a Text Dimension l Layer = es = 3 5 ee Insert ~~ Match = yee Group = Measure Paste D Base 
7 ~ Be A Stretch 5) Scale ae Array + & X A Table | Properties & S E Z Sy Match Layer ‘@ ~ | Properties = ByLayer v ES E g z 





A Autodesk AutoCAD 2018 - Help 


, * ? a a 2 = 
É ES f u 3 " A 
rE a E eA m da> Home > 
aZOo- l 
Draw A Help Home Sign In @ English v 





AUTODESK AUTOCAD’ 2018 





< Back to Search Results 


SPLINE (Command) < SHARE 


Creates a smooth curve that passes through or near a set of fit points, or that is defined by the vertices in a control frame. 


| 
iv | Find <j 
SPLINE creates curves called nonuniform rational B-splines (NURBS), referred to as splines for simplicity. 


Splines are defined either with fit points, or with control vertices. By default, fit points coincide with the spline, while control vertices define a control frame. Control frames provide a convenient method to shape 
the spline. Each method has its advantages. 


To display or hide the control vertices and control frame, select or deselect the spline, or use CVSHOW and CVHIDE. However, for splines created with control vertices in AutoCAD LT, you can display the control 
frame only by selecting the spline. 


The prompts differ, depending on whether you choose Fit or CV (control vertices) as the creation method (Method option). 


i j i a — i z i à n j a = - ‘ 7 j à 
X tote 
a 
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Command List 


Various commands in AutoCAD are given in the table below: 


APPLOAD Activates the Load/Unload Applications dialog. 


ADCENTER Opens the DesignCenter palette. 


Used to align objects with other objects. 


Used to create an arc. 


Displays the area of a selected closed object. 


Creates Rectangular, Path or Polar 2D arrays. 


Displays the dbConnect Manager palette. 


ATTDEF Displays the Attribute Definition dialog. 


ATTEDIT Used to edit Attributes. 


Used to check and fix errors. 


AUTOCONSTRAIN Used to apply constraints automatically. 


AUTOPUBLISH Used to create a DWF file. 


BACTION Used to add an action to a dynamic block. This 


command is available in Block Editor. 
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BMPOUT 


BOUNDARY 


CHAMFER 


CHPROP 


CIRCLE 


COPYTOLAYER 


COPYCLIP 


CUSTOMIZE 


DDEDIT 


Used to create a block. 


Used to create a block. 


Used to create a Raster image out of the drawing. 


Used to create a hatch boundary. 


Used to break an object. 


Used to calculate mathematical expressions. 


Used to create chamfers. 


Changes the properties of a selected object. 


Used to create a circle. 


Displays the Select Color dialog. 


Used to copy objects from one layer to another. 


Used to copy objects inside a drawing. 


Used to copy objects from one drawing to another. 


Used to customize tool palettes. 


Used to edit a note or annotation. 
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DIMSTYLE 


DDMODIFY 


DELCONSTRAINT 


DDPTYPE 


DGNEXPORT 


DGNIMPORT 


DIMCONSTRAINT 


DIMLINEAR 


DIMALIGNED 


DIMARC 


DIMRADIUS DIMRAD 


DIMJOGGED 


Used to create or modify a dimension style. 


Displays the Properties palette. 


Used to delete constraints. 


Used to set Object Snap settings. 


Used to set the point style and size. 


Used to save views by names. 


Used to export the drawing to Microstation (DGN) 


format. 


Used to import a Microstation (DGN) format file. 


Used to apply dimensional constraints to objects. 


Used to create a linear dimension. 


Used to create an aligned dimension. 


Used to dimension the arc length. 


Used to create at radial dimension. 


Used to create a jogged dimension. 
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DIMDIAMETER DIMDIA 


DIMANGULAR 


DIMORDINATE 


DIMCONTINUE DIMCONT 


DIMBASELINE DIMBASE 


DIMINSPECT 


-DIMSTYLE 


DIMSPACE 


DIMBREAK 


DIMOVERRIDE 


DIMCENTER 


DIMEDIT 


DIMTEDIT DIMTED 


DIMDISASSOCIATE 


Used to create a diameter dimension. 


Used to create an angular dimension. 


Used to create ordinate dimension. 


Used to create continuous dimensions from an existing 


one. 


Used to create baseline dimensions. 


Used to create an inspection dimension. 


Update a dimension according the dimension style. 


Used to adjust space between dimensions. 


Used to break the extension line of a dimension when it 


intersects with another dimension. 


Used to override the system variables of a selected 


dimension. 


Used to create a center mark of a circle. 


Used to edit a dimension. 


Used to edit the dimension text. 


Disassociates a dimension from the object. 
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DISTANTLIGHT 


DIVIDE 


DXFOUT 


ELLIPSE 


EXPLODE 


EXPLORER 


EXPORT 


EXTEND 


Used to measure the distance between two points. 


Used to create distant light. 


Places evenly spaced objects on a line segment 


Used to create a donut. 


Used to get the aerial view of a drawing. 


Used to open a DXB file. 


Used to open a DXF file. 


Used to save a file in DXF format. 


Used to create an ellipse. 


Used to erase objects. 


Used to close AutoCAD. 


Used to explode or ungroup objects. 


Displays Windows Explorer. 


Used to export data. 


Used to extend an object up to another. 
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FILLET 


FILTER 


GEOMCONSTRAINT 


GRADIENT 


HATCHEDIT 


IMAGE, 
IMAGEATTACH 


IMAGEADJUST 


IMAGECLIP 


IMPORT 


Used to create a fillet at the corner. 


Used to set object selection filters. 


Used to apply geometric constraints. 


Used to apply gradient to a closed area. 


Used to group objects. 


Used to apply hatch to a closed area. 


Used to edit hatch. 


Display the Help window. 


Changes the Visual Style to Hidden. 


Displays the coordinate values of a selected point. 


Used to attach an Image reference. 


Used to adjust images. 


Used to crop an image. 


Used to import other forms of CAD data. 
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INSERT 


INSERTOBJ 


ISOPLANE CTRL+E 


LAYCUR 


LAYFRZ 


LAYISO 


LAYOUT 


LAYOFF 


LAYOUTWIZARD 


LENGTHEN 


LIMITS 


LIMMAX 


Used to insert a block. 


Used to insert an object into the drawing. 


Used to set the current isometric plane. 


Used to join end points of two linear or curved objects. 


The Layer of the selected objects will be made current. 


Used to create a new layer and modify its properties. 


Used to freeze the layer of a selected object. 


Isolates the layer of a selected object. 


Used to modify layouts. 


Used to turn off the layer of a selected object. 


Used to turn ON all the layers. 


Displays the Create Layout dialog. 


Used to increase the length of an object. 


Used to set the drawing limits. 


Used to set the maximum limit of a drawing. 
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LINETYPE 


LTSCALE 


MEASURE 


MENULOAD 


MIRROR 


MLEDIT 


MLSTYLE 


MSLIDE 


Used to create a line. 


Used to set the linetype. 


Lists the properties of a selected object in the text 


window. 


Imports the shapes that can be used by the SHAPE 


command. 


Used to set the linetype scale. 


Used to place points or blocks at measured intervals on 


an object. 


Used to load a customization file. 


Used to load or unload a customizable file. 


Used to create a mirror image of an object. 


Used to edit a multiline. 


Used to create multiple parallel lines. 


Used to create and modify a multiline style. 


Used to move selected objects. 


Used to create slide out of a drawing. 
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MSPACE 


MSTRETCH 


MVSETUP 


CTRL+N 


NOTEPAD 


OFFSET 


OPTIONS 


PAGESETUP 


Used to switch from paper space to model space. 


Used to stretch multiple objects at a time. 


Used to write text in multiple lines. 


Used to create and modify viewports. 


Used to set drawing specifications for printing purpose. 


Used to open a new file. 


Used to edit file in Notepad. 


Creates a parallel copy of a selected object at a specified 


distance. 


Used to undo the ERASE command. 


Used to open an existing file. 


Used to set various options related to the drawing. 


Turns ON/OFF the Ortho Mode. 


Used to the Object Snap settings. 


Used to specify the printing properties of a layout. 
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PARAMETER 


PBRUSH 


CTRL+P 


POLYGON 


PREVIEW 


PROPERTIES 


Used to drag a drawing to view its different portions. 


Used to assign expressions to a dimensional constraint. 


Opens the Windows Paint application. 


Used to edit polylines. 


Used to create a polyline. A polyline is a single object 


which can have continuous lines and arcs. 


Used to plot a drawing. 


Used to place a point in the drawing. 


Used to create a polygon. 


Used to preview the plotted drawing. 


Displays the Properties palette. 


Used to create a postscript file. 


Used to remove the unwanted data from the drawing. 


Used to create a quick dimension. 


Used to save the current drawing. 
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QUICKCALC 


RECOVER 


RECOVERALL 


RECTANG 


REDEFINE 


REDRAW 


UNDEFINE 


REDRAWALL 


REGENALL 


REGION 


Displays the QuickCalc calculator. 


Used to close the current drawing session. 


Used to create a line that starts from a selected point and 


extends up to infinity. 


Used to repair and open the damaged files. 


Used to repair a damaged file along with the attached 


external references. 


Used to create a polyline rectangle. 


Used to restore an AutoCAD command which has been 


overridden. 


Refreshes the current viewport. 


Used to override an existing command with a new one. 


Used to cancel the previous UNDO command. 


Refreshes all the viewports in a drawing. 


Regenerates the current viewport of a drawing. 


Regenerates all the viewports of a drawing. 


Convert the area enclosed by objects into a region. 
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RENAME 


REVCLOUD 


RIBBON 


RIBBONCLOSE 


CTRL+S 


SAVEAS 


SAVEIMG 


SCRIPT 


SETVAR 


SKETCH 


Used to rename blocks, viewports, dimension styles and 


SO ON. 


Used to highlight a portion of drawing by creating a 


cloud around it. 


Displays the ribbon. 


Hides the ribbon. 


Saves the currently opened drawing. 


Saves the drawing with another name and location. 


Used to save a rendered output file. 


Used to increase or decrease the size of a drawing. 


Used to load a script file. A script is used to run various 


commands in a sequential manner. 


Used to list or change a system variable. 


Used to insert a shape into a drawing. 


Used to enter MS-DOS commands. 


Used to draw freehand sketches. 


Used to create filled triangles or quadrilaterals. 
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SPLINE 


SPLINEDIT 


STATUS 


STRETCH 


TABLET 


TBCONFIG 


THICKNESS 


TOLERANCE 


TOOLBAR 


Used to check the spelling of a text. 


Used to create a spline (curved object). 


Used to edit a spline. 


Used to display the details of a drawing such as limits, 


model space usage, layers and so on. 


Used to stretch objects. 


Used to create or modify the text style. 


Allows using a tablet for creating drawings. 


Used to customize user interface. 


Used to enter text in the drawing. 


Used to set a thickness value to 2D objects. 


Used to apply geometric tolerances to the drawing. 


Used to customize toolbars. 


Used to trim unwanted portions of an object. 


Used to specify the location of the user coordinate 





system. 
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CTRL+Z (or) U 


VPLAYER 


VPORTS 


VSLIDE 


WBLOCK 


WIPEOUT 


WMEFOPTS 


WMFOUT 


XATTACH 


Used to undo the last operation. 


Set the units of the drawing 


Used to save and restore model space, layout, and preset 


views. 


Used to control the layer visibility in paper space. 


Used to create multiple viewports in model space of 


paper space. 


Used to show an image slide file. 


Used to convert a block into a drawing. 


Used to import a Windows Metafile. This file contains 
drawing data and image data. But only drawing data is 


imported. 


Used to wipeout a portion of the drawing. 


Used to specify options for importing a Windows 


Metafile. 


Used to save objects as Windows Metafile. 


Used to attach a drawing as an external reference. 
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3D Commands 


3DARRAY 


3DALIGN 


3DFACE 


3DMESH 


3DCORBIT 


3DDISTANCE 


3DEDITBAR 


3DFORBIT 


Used to create construction lines. Construction lines 


extend to infinity and help in drawing objects. 


Used to attach a drawing as an external reference. 


Used to Zoom in or out of a drawing. 





Used to create three-dimensional arrays of an objects. 


Used align 3D objects. 


Used to create three sided or four 3D surface. 


Used to create freeform 3D mesh. 


Used to rotate a view in the 3D space with continuous 


motion. 


Used to control the distance. 


Used to add and edit control vertices on a NURBS 


surface or spline. 


Used to view the 3D model as if you are flying through. 


Used to freely rotate a view in 3D space. 
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3DMOVE 


3DORBIT 


3DORBITCTR 


3DPOLY 


3DPRINT 


3DROTATE 


3DSCALE 


3DWALK 


ANIPATH 


Used to move the objects in 3D space. 


Used to rotate the view constrained along horizontal or 


vertical axis. 


Used to set the center for rotating view in 3D space. 


Used to pan the 3D models horizontally or vertically. 


This is used when working in perspective view. 


Used to create a 3D polyline. 


Used to print the model in 3D (plastic prototype). 


Used to rotate 3D objects in 3D space. 


Used to increase or decrease the size of 3D object along 


the X, Y, Z directions. 


Used to import a 3ds Max file. 


Export the 3D model to a 3D DWF file. 


Used to view the 3D model as if you are walking through 


it. 


Used to create an animation when you are navigating 


through the model. 


Used to create a 3D box. 
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CONVERTOLDLIGHTS 


CONVERTOLDMATERIALS 


CONVTONURBS 


CONVTOSOLID 


CONVTOSURFACE 


CVREMOVE 


CVHIDE 


CVSHOW 


CVREBUILD 


CYLINDER 


Used to create a 3D cone. 


Used to convert lights created in previous releases to the 


current format. 


Used to convert old materials to new format 


Used to convert a surface to NURBS. You can edit can 
easily edit a NURBS by using control vertices displayed 


on it. 


Used to convert 3D meshes, polylines and circles to 3D 


solids. 


Used to convert objects to surfaces. 


Used to add control vertices to a NURBS surface or 


spline. 


Used to remove control vertices from a NURBS surface 


or spline. 


Used to hide the control vertices of a NURBS surface or 


splines, 


Used to display the control vertices of a NURBS surface 


or splines. 


Used to rebuild the control vertices of a NURBS surface. 


Used to create a 3D Cylinder. 
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EDGESURF 


EXTRUDE 


FILLETEDGE 


FLATSHOT 


FREEPOINT 


FREESPOT 


INTERFERE 


INTERSECT 


LIGHTLIST 


MATERIALS 


Used to create a mesh surface from four adjacent edges. 


Used to extrude a closed region or polyline. 


Used to blend an edge of a 3D object. 


Used to create a 2D representation of a 3D model. 


Used to create point light that emits light in all 


directions. 


Used to create a spot light without any target. 


Used to create a helical or spiral curve. 


Used to create a 3D solid at the interference point of the 


various solid objects. 


Used to create a 3D solid at the intersection portion of 


solid. 


Used to create a light. 


Displays the lights available in the current 3D model. 


Used to create 3D solid or surface between various cross 


sections. 


Displays the Material Browser. 
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MATERIALASSIGN 


MATERIALMAP 


MATERIALATTACH 


MESHREFINE 


MESHSMOOTH 


MIRROR3D 


OFFSETEDGE 


PLANESURF 


POINTLIGHT 


PRESSPULL 


PYRAMID 


Used to assign a material to the model. 


Used to the control the texture. 


Used to associate materials with layers. 


Used to create 3D mesh objects. 


Used to refine the mesh of 3D mesh objects. 


Used to increase the smoothness of mesh objects. 


Used to mirror 3D objects in 3D space. 


Used to create a parallel copy of an edge at a specified 


distance. 


Used to create a 3D Polyface mesh by specifying vertices. 


Displays the top view of the 3D model. 


Used to create a planar surface. 


Used to create point light that emits light in all 


directions. 


Used to extrude or subtract material. 


Used to create a pyramid. 
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-RENDER 


RENDERCROP 


RENDERENVIRONMENT 


RENDEREXPOSURE 


RENDERONLINE 


RENDERPRESETS 


RENDERWIN 


REVOLVE 


REVSURF 


SECTION 


SOLPROF 


SOLIDEDIT 


Used to specify settings for rendering. 


Used to render a rectangular portion of a 3D model. 


Used to control visual properties rendered image. 


Used to control the lighting of a rendered image. 


Used to render an image in Autodesk 360 (cloud). 


Used to specify preset values for rendering an image. 


Displays the render window. 


Used to create a revolved solid. 


Used to create a revolved surface. 


Displays the Material Browser. 


Used to specify advanced render settings. 


Used to create section plane in a 3D model. 


Used to slice a 3D model. 


Create a profile from a 3D model in a paper space. 


Used to edit faces and edges of a 3D solid. 
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SPACETRANS 


SPHERE 


SPOTLIGHT 


STLOUT 


SUNPROPERTIES 


SURFBLEND BLENDSRF 


SURFEXTEND 


SURFEXTRACTCURVE 


SURFFILLET 


SURFOFFSET 


SURFNETWORK 


SURFPATCH 


Used to calculate equivalent model space and paper 


space distance. 


Used to create a 3D sphere. 


Used to create a spotlight that emits light like a torch. 


Used to export a file to STL format. 


Displays the Sun properties palette. 


Used to create a continuous blend surface between two 


surfaces. 


Used to lengthen a surface up to another surface. 


Used to create Isoline curves on a surface, solid, or a face 


in U and V directions. 


Used to create a surface fillet between two surfaces. 


Used to create parallel surface at a specified distance. 


Used to create a surface from various curves in U and V 


directions. 


Used to create a surface using the edges forming a closed 


loop. 
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SURFSCULPT Used to create a closed surface by trimming and 


combining the surfaces that form a region together. 


SURFTRIM Used to trim portions of a surface at intersections with 


other surfaces. 


SURFUNTRIM Used to untrim the trimmed surface. 


Used to create 3D solid or surface by sweeping a profile 


along a path. 


TABSURF Used to create a mesh from an line or curve swept along 


a straight path 


Used to create a torus. 


Used to combine various solids into one. 


VISUALSTYLES Used to create and modify visual styles. 


VPOINT Used to set the viewing direction of the 3D model. 


Used to create a wedge shape. 


XEDGES Used to create a 3D wireframe from a 3D solid. 
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Chapter 2: Drawing 
Basics 


In this chapter, you will learn to do the following: 


e Draw lines, rectangles, circles, ellipses, arcs, 
polygons, and polylines 

e Use the Erase, Undo and Redo tools 

e Draw entities using the absolute coordinate 
points 

e Draw entities using the relative coordinate 
points 


e Draw entities using the tracking method 


Drawing Basics 


This chapter teaches you to create simple drawings. 
You will create these drawings using the basic 
drawing tools. These tools include Line, Circle, 
Polyline, and Rectangle and so on and they are 
available in the Draw panel of the ribbon, as shown 
below. You can also activate these tools by typing 


them in the command line. 


DeEBSaA-a 


Annotate 





Insert 





Draw 


i alH [M] Model Layout! # Layout? / 


Specify start point: *Cancel* 
a 1| je 


Drawing Lines 


You can draw a line by specifying its start point and 
end point using the Line tool. However, there are 
various methods to specify start and end of a line. 
These methods are explained in the following 


examples. 


Example 1 (using the Absolute Coordinate 
System) 

In this example, you will create lines by specifying 
points in the absolute coordinate system. In this 
system, you specify the points with respect to the 
origin (0, 0). A point will be specified by entering its 


X and Y coordinates separated by a comma, as 


shown in figure below. 





e Start AutoCAD 2018 by clicking the 
AutoCAD 2018 icon on your desktop. 

e On the Welcome screen, click Start Drawing 
> Templates > acadISO-Named Plot 
Styles.dwt. This starts a new drawing using 
the ISO template. 

e Click Zoom > Zoom All on the Navigation 
Bar; the entire area in the graphics window 


will be displayed. 
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Zoom Extents 

Zoom Window 
Zoom Previous 
Zoom Realtime 


—— Vv ZoomAll | 
Zoom Dynan | 


Zoom Scale 


Tanca anian 


e Turn OFF the Grid Display by pressing the 
F7 key. 


e Click the Customization button on the 
status bar, and then select Dynamic Input 
from the flyout. This displays the Dynamic 


Input icon on the status bar. 


Ae 


Ak ae + OP w= 
e Turn OFF the Dynamic Input icon. You will 
learn about Dynamic Input later in this 


chapter. 





mop #f 2 ~ te hG@~\~e Der, 


e To draw a line, click Home > Draw > Line 


P 


L on the ribbon, or enter LINE or L in the 
command line. 

e Type 50, 50 and press ENTER. 

e Type 150, 50 and press ENTER. 

e Type 150,100 and press ENTER. 

e Type 50,100 and press ENTER. 

e Select the Close option from the command 


line. This creates a rectangle, as shown 


below. 


(50,100) (150,100) 


(50,50) (150,50) 


e Click Save on the Quick Access Toolbar. 





e Save as Line-examplel.dwg. 


e Close the file. 


iy Line-exarmplel 
E 





Tha! i 
S 
au üg S 


Example 2 (using Relative Coordinate 
system) 

In this example, you will draw lines by defining its 
end points in the relative coordinate system. In the 
relative coordinate system, you define the location 
of a point with respect to the previous point. For this 
purpose, the symbol, “@’ is used before the point 
coordinates. This symbol means that the coordinate 
values are defined in relation with the previous 


point. 


(@-50,0) (@0,20) (@-50,0) (@0,120) 


(@-100,0) 


(@0,-20) 


(@100,0) 





(@50,0) (@50,0) 


(@0,-20) 


(100,100) 


e Click New on the Quick Access Toolbar. 
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Insert Annotate 


Select the acadISO-Named Plot Styles 
template. Click Open. 


Type-in Z in the command line to activate 
the ZOOM command. 

Click the All option in the command line. 
This displays the entire area in the graphics 
window. 


Turn OFF the Grid icon on the status bar. 





Display drawing grid - Of 
GRIDMODE (FV) 





Turn OFF the Dynamic Input mode, if 
active. 

Click Home > Draw > Line on the ribbon, or 
enter LINE or L in the command line. 

Type 100,100 and press ENTER. This defines 
the first point of the line. 

Type @50,0 and press ENTER. 

Type @0,20 and press ENTER. 

Type @100,0 and press ENTER. 

Type @0,-20 and press ENTER. 

Type @50,0 and press ENTER. 

Type @0,120 and press ENTER. 

Type @-50,0 and press ENTER. 

Type @0,-20 and press ENTER. 

Type @-100,0 and press ENTER. 

Type @0,20 and press ENTER. 

Type @-50,0 and press ENTER. 

Select the Close option from the command 
line. 

Save the file as Line-example2.dwg. 


Close the file. 


Example 3 (using Polar Coordinate 
system) 

In the polar coordinate system, you define the 
location of a point by entering two values: distance 
from the previous point and angle from the zero 
degrees. You enter the distance value along with the 
@ symbol and angle value with the < symbol. You 
have to make a note that AutoCAD measures the 


angle in anti-clockwise direction. 





Drawing Task 
(@30<180) (@80<120) 
(@80<240) (@20<90) 
(50,50) (@110<0) 


e Opena new file using the acadISO-Named 
Plot Styles.dwt template. 

e Click Zoom > Zoom All on the Navigation 
Bar. 

e Turn OFF the Grid icon on the status bar. 

e Turn OFF the Dynamic Input mode, if 
active. 

e Click Home > Draw > Line on the ribbon, or 
enter LINE or L in the command line. 

e Type 50,50 and press Enter key. 

e Type @110<0 and press ENTER. 

e Type @20<90 and press ENTER. 

e Type @80<120 and press ENTER. 

e Type @30<180 and press ENTER. 

e Type @80<240 and press ENTER. 

e Select the Close option from the command 


line. 
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e Save the file as Line-example3.dwg. e Press the TAB key and type 0 as angle. Next, 
e Close the file. press ENTER. 


Example 4 (using Direct Distance Entry) 


In the direct distance entry method, you draw a line 





by entering its distance and angle values. You use 


the Dynamic Input mode in this method. e Move the pointer vertically upwards and 
type-in 100 as length. 
e Press the TAB key and type 90 as angle. 
Next, press ENTER. 
e Move the pointer horizontally toward left 
and type 50. 
e Press the TAB key and type 180 as angle. 


e Opena new file using the acadISO-Named 
Next, press ENTER. 
Plot Styles.dwt template. 
e Move the pointer vertically downwards and 
e Turn OFF the Grid and Snap Mode icons on 
type 20. 
the Status Bar. 
e Press the TAB key and type 90 as angle. 
e Click Zoom > Zoom All on the Navigation 
Next, press ENTER. 
Bar. 
e Move the pointer horizontally toward left 
e Activate the Dynamic Input icon on the 
and type 50. 


Status Bar. 


e Press the TAB key and type 180 as angle. 


Dynamic Input - On 


DYNMODE Next, press ENTER. 


e Move the pointer vertically downwards and 





type 40. 


e Click Home > Draw > Line on the ribbon, or 
e Press the TAB key and type 90 as angle. 


Next, press ENTER. 


enter LINE or L in the command line. 
e Define the first point of the line by typing 
50,50 and pressing ENTER. 


e Move the pointer horizontally toward left 
and type 50. 
e Move the pointer horizontally toward right 
e Press the TAB key and type 180 as angle. 
and type-in 150 in the length box. 
Next, press ENTER. 
e Click the Close option in the command line. 


e Save and close the file. 


Erasing, Undoing and Redoing 


e Draw the sketch similar to the one shown 
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below using the Line tool. 


e Click Home > Modify > Erase on the ribbon 





or Enter ERASE or E in the command line. Drawing Circles 

Rotate 7 Trim pp ll The tools in the Circle drop-down on the Draw 

Mirror g] Chamfer ~ a panel can be used to draw circles. You can also type- 
Scale =- Array > dit 


— in the CIRCLE command in the command line and 
odity + 


create circles. There are various methods to create 
e Select the lines shown below and press 


ENTER. This erases the lines. 


circles. These methods are explained in the 


following examples. 


Example 1(Center, Radius) 


In this example, you will create a circle by 


aie specifying its center and radius value. 


© 
e Click the Undo button on the Quick Access L 


Toolbar. This restores the lines. 





e Click the Redo button on the Quick Access 
Toolbar. This erases the lines again. 


De@eAlibBea-ere- 


Home Insert Annotate Ț P: e Click Home > Draw > Circle > Center, 





e Type Ein the command line and press the 


SPACEBAR; the ERASE command will be 


Radius a the ribbon. 


e Select an arbitrary point in the graphics 
activated. 
window to specify the center point. 

e Drag a selection lasso as shown below and 


e Type 20 as the radius and press ENTER. 
press ENTER; the entities will be erased. 
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Example 2(Center, Diameter) 
In this example, you will create a circle by 
specifying its center and diameter value. 


e Click Home > Draw > Circle > Center, 


Diameter Y on the ribbon. The message, 
“Specify center point for circle or 
[S3P/2P/Ttr (tan tan radius)|:” appears in 
the command line. 

e Pick a point in the graphics window, which 
is approximately horizontal to the previous 


circle. 





Center point 


e Type 40 as the diameter and press ENTER; 


the circle will be created. 


Example 3(2-Point) 

In this example, you will create a circle by 
specifying two points. The first point is to specify 
the location of the circle and the second defines the 
diameter. 


e Click the down arrow next to the Object 


Snap C “icon on the status bar. A flyout 
appears. The options in this flyout are 
called Object Snaps. You will learn about 
these Object Snaps later in Chapter 3. 

e Activate the Center option, if it is not 
already active. 

e Now, you will create a circle by selecting 


the center points of the previous circles. 


tr. 


(j=, 


e Click Home > Draw > Circle > 2-Point ~~ 
on the ribbon. The message, “Specify first 
end point of circle's diameter:” appears in 
the command line. 

e Select the center point of the left side circle; 
the message, “Specify second end point of 
circle's diameter:” appears in the command 
line. 

e Select the center point of the right side 
circle; the circle will be created a shown 
below. 


First point Second point 





Example 4(3-Point) 
In this example, you will create a circle by 
specifying three points. The circle will pass through 
these three points. 
e Opena new file. 
e Use the Line tool and create the drawing 
shown in figure below. The coordinate 


points are also given in the figure. 


(@100<120) 


(100,100) (@100<0) 


(aa, 
te 
e Click Home > Draw > Circle > 3-Point ~~ 


on the ribbon. 


e Select the three vertices of the triangle; a 
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circle will be created passing through the ° 


selected points. 


| ° 


F Xx 


Example 5 (Tan, Tan, Radius) 

In this example, you will create a circle by selecting 
two objects, and then specifying the radius of the 
circle. This creates a circle tangent to the selected 
objects. 


e Click Home > Utilities > Measure > Radius 


=== on the ribbon. The message, “Select arc 
or circle: “appears in the command line. 

e Select the circle passing through the three 
vertices of the triangle; the radius and 
diameter values of the circle will be 


displayed above the command line. 


Circle selected 






loo) e 
Diameter = 115.4761 






co ~ MEASUREGEOM Enter an option [Distance Radius Angle 





e Click Home > Utilities > Quick Calculator 


on the ribbon; the Quick Calculator 
appears. 


e Type-in 57.7350 in the Quick Calculator. 


Click the / button and then the 2 button on 
the Number Pad. 

Click the = button; the value 28.8675 is 
displayed in the value box. 


a 
w| &AQOl| +s ah <|B 
. ne 


Basic Calculator Mode 





Click Home > Draw > Circle > Tan, Tan, 


Radius ©) on the ribbon; the message, 
“Specify point on object for first tangent of 
circle:” appears in the command line. 
Select the horizontal line of the triangle; the 
message, “Specify point on object for 
second tangent of circle:” appears in the 
command line. 

Select anyone of the inclined lines; the 
message, “Specify radius of circle” appears 
in the command line. 

Click the Paste value to command line 
button on the Quick Calculator; the value 


28.8675 will be pasted in the command line. 
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aT 


5 37.7330 2 28.8675 


28.8075 


Basic Calculator Mode a 





[Number Pa z 
Eee 


e Press ENTER to specify the radius; the circle 





will be created touching all three sides of 


the triangle. 


e Save and close the file. 


Example 6 (Tan, Tan, Tan) 


In this example, you will create a circle by selecting 
three objects to which it will be tangent. 
e Click the Open button on the Quick Access 


Toolbar; the Select File dialog appears. 






Pa 


e Browse to the location of Line- 
example3.dwg file and double-click on it; 
the file will be opened. 


e Click Home > Draw > Circle > Tan, Tan, 


Tan & on the ribbon. 


e Select the bottom horizontal line of the 


drawing. 


e Select the two inclined lines. This creates a 


circle tangent to the selected lines. 


N s 


iN 


e Save and close the file. 


Drawing Arcs 


An arc is a portion of a circle. The total angle of an 
arc will always be less than 360 degrees, whereas the 
total angle of a circle is 360 degrees. AutoCAD 
provides you with eleven ways to draw an arc. You 
can draw arcs in different ways by using the tools 
available in the Arcs drop-down of the Draw panel. 
The usage of these tools will depend on your 


requirement. Some methods to create arcs are 


explained in the following examples. 


ka 


i +34 Move 
> ~ | GB Copy 


1S: ’ E Stretch 


p 3-Point 
ge Start, Center, End 
+ o 
A Start, Center, Angle 
+ o 
f 
{7 Start, Center, Length 
+“ o 
fr Start, End, Angle 
+ 
ma Start, End, Direction 
+ 
(| Start, End, Radius 
+ 
g Center, Start, End 
+ 
A Center, Start, Angle 
+ 
0 Center, Start, Length 
“+ 


i Continue 
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Example 1 (3-Point) “Si 
pa | m 
In this example, you will create an arc by specifying M 
three points. The arc will pass through these points. 
e Open the Line-example1.dwg file. E 
e Expand the Draw panel in the Home tab a X A | 





and select the Multiple Points tool. 








| caida | Home Insert Annotate L 


x A = ces =k Example 2 (Start, Center, End) | 


Line Polyline Circle Arc — In this example, you will draw an arc by specifying 





its start, center and end points. The first two points 


X i Z = í K define the radius of the arc and third point defines 


aa its included angle. 


e Type 100,120 in the command line and 


press ENTER. This places a point above the e Click Home > Draw > Arc > Start, Center, 


rectangle. End on the ribbon. The message, “Specify 


start point of arc or [Center]:” appears in 
(100,120) 
the command line. 


The included angle of the arc is measured in 
the counter-clockwise direction. Press and 
hold the Ctrl key, if you want to reverse the 


direction. 


e Click the down arrow next to the Object 
e Pick an arbitrary point in the graphics 


Snap Ll “icon on the status bar, and then window to define the start point of an arc. 


The message, “Specify center point of arc:” 
select the Node option from the menu. 


appears. 


e Click Home > Draw > Arc > 3-Point on the e Pick a point to define the radius of the 


ribbon. The message, “Specify start point of circle. You can also type-in the radius value 


arc or [Center]:” appears in the command and press ENTER; the message, “Specify 


line. end point of arc or [Angle/chord Length]:” 
e Select the top left corner of the rectangle. appears 
e Select the point located above the rectangle. You will notice that, as you move the 
e Select the top right corner of the rectangle; pointer, the included angle of the arc 
the three-point arc will be created. 
changes. 
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e Pick a point to define the included angle of 


the arc. You can also type the angle value 


and press ENTER. 
Second point 
First point 
Third point 
Poe 


Example 3 (Start, End, Direction) 


e Use the Line tool and create the drawing 
shown in figure below. The dimensions are 
also given in the figure. (Use anyone of the 
procedures given in the Drawing Lines 


section) 





2 
4 


O 


(100,100) 120 


e Click Home > Draw > Arc > Start, End, 
Direction on the ribbon. 

e Select the start and end points of the arc as 
shown in figure. 

e Move the pointer vertically downward and 


click to specify the direction. 


Start point 


a 
Endpowt 
End point 














Orthe: 98.9623 < 270° | 


e Likewise, create another arc. 





Drawing Polylines 


A Polyline is a single object that consists of line 
segments and arcs. It is more versatile than a line as 
you can assign a width to it. In the following 


example, you will create a closed polyline. 


Example 1 


e Activate the Ortho Mode = on the Status 


Bar. 


= 
e Click Home > Draw > Polyline ==” on the 
ribbon or enter PLINE or PL in the 


command line; the message, “Specify start 
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point:” appears in the command line. 

e Select an arbitrary point in the graphics 
window. 

e Move the pointer horizontally toward right 
and type 100. Next, press ENTER. 

e Select the Arc option from the command 
line. 

e Move the pointer vertically upward and 
type 50. Next, press ENTER. 

e Select the Line option from the command 
line. 

e Move the pointer horizontally toward left 
and type 50. Next, press ENTER. 

e Move the pointer vertically upward and 
type 50. Next, press ENTER. 

e Select the Arc option from the command 
line. 

e Move the pointer horizontally toward left 
and type 50. Next, press ENTER. 

e Select the CLose option from the command 


line. 


Now, when you select a line segment from the 
sketch, the whole sketch will be selected. This is 


because the polyline created is a single object. 


Drawing Rectangles 


A rectangle is a four sided single object. You can 
create a rectangle by just specifying its two diagonal 
corners. However, there are various methods to 
create a rectangle. These methods are explained in 


the following examples. 


Example 1 
In this example, you will create a rectangle by 


specifying its corner points. 


e Open a new file. 


e Click Home > Draw > Rectangle I on the 
ribbon, or enter RECTANG or REC in the 
command line; the message, “Specify first 
corner point or 
[Chamfer/Elevation/ Fillet/Thickness / Widt 
h|:” appears in the command line. 

e Pick an arbitrary point in the graphics 
window; the message “Specify other corner 
point or [Area/Dimensions/ Rotation]:” 
appears in the command line. 

e Move the pointer diagonally toward right 
and click to create a rectangle. 


Second point 


a 


Pa 


First point 


Example 2 
In this example, you will create a rectangle by 


specifying its length and width. 


wo 


e Click Home > Draw > Rectangle on the 
ribbon, or enter RECTANG or REC in the 


command line. 
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e Specify the first corner of the rectangle by 
picking an arbitrary point in the graphics 
window. 

e Follow the prompt sequence given next: 
Specify other corner point or 
[Area/Dimensions/Rotation]: Select the 
Dimensions option from the command line 
Specify length for rectangles: Type 400 and 
press ENTER. 

Specify width for rectangles: Type 200 and 
press ENTER. 

Specify other corner point or 
[Area/Dimensions/Rotation]: Move the 
pointer upward and click to create the 


rectangle. 


Example 3 


In this example, you will create a rectangle by 


specifying its area and width. 


Area=20000 Width=100 


e Click Home > Draw > Rectangle on the 
ribbon, or enter RECTANG or REC in the 
command line. 

e Specify the first corner of the rectangle by 
picking an arbitrary point. 

e Follow the prompt sequence given next: 
Specify other corner point or 
[Area/Dimensions/Rotation]: Select the 


Area option from the command line 


Enter area of rectangle in current units: 
Type 20000 and press ENTER. 

Calculate rectangle dimensions based on 
[Length/Width] <Length>: Select the Width 
option from the command line. 

Enter rectangle width: Type 100 and press 
ENTER; the length will be calculated 


automatically. 


Example 4 


In this example, you will create a rectangle with 


chamfered corners. 


Click Home > Draw > Rectangle on the 
ribbon, or enter RECTANG or REC in the 
command line. 

Follow the prompt sequence given next: 
Specify first corner point or 
[Chamfer/Elevation/Fillet/Thickness/Width 
]: Select the Chamfer option from the 
command line. 

Specify first chamfer distance for 
rectangles: Type 20 and press ENTER. 
Specify second chamfer distance for 
rectangles: Type 20 and press ENTER. 
Specify first corner point or 
[Chamfer/Elevation/Fillet/Thickness/Width 
]: Click at an arbitrary point in the graphics 
window to specify the first corner. 

Specify other corner point or 


[Area/Dimensions/Rotation]: Move the 
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pointer diagonally toward right and click to 


specify the second corner. 


Example 5 
In this example, you will create a rectangle with 


rounded corners. 


e Click Home > Draw > Rectangle on the 


ribbon, or enter RECTANG or REC in the 


e Click Home > Draw > Rectangle on the 


ribbon, or enter RECTANG or REC in the 


command line. 
command line. 


. ‘eines fth I 
e Follow the prompt sequence given next: Specify the first corner of the rectangle by 


picking an arbitrary point. 


Specify first corner point or e Follow the prompt sequence given next: 


[Chamfer/Elevation/Fillet/Thickness/Width 


]: Select the Fillet option from the command Specify other corner point or 


line. [Area/Dimensions/Rotation]: Select the 


Specify fillet radius for rectangles: Type 50 
and press ENTER. 

Specify first corner point or 
[Chamfer/Elevation/Fillet/Thickness/Width 
]: Click at an arbitrary point in the graphics 
window to specify the first corner. 

Specify other corner point or 
[Area/Dimensions/Rotation]: Move the 


pointer diagonally toward right and click to 


Rotation option from the command line. 
Specify rotation angle or [Pick points]: 
Type 60 and press ENTER. 

Specify other corner point or 
[Area/Dimensions/Rotation]: Select the 
Dimensions option from the command line. 
Specify length for rectangles: Type 400 and 
press ENTER. 

Specify width for rectangles: Type 300 and 


specify the second corner. press ENTER. 
Example 6 Drawing Polygons 
In this example, you will create an inclined A Polygon is a single object having many sides 
rectangle. ranging from 3 to 1024. In AutoCAD, you can create 


regular polygons having sides with equal length. 


There are two methods to create a polygon. These 
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methods are explained in the following examples. circumscribed circle. A circumscribed circle is an 


imaginary circle which is tangent to all the sides of a 


Example 1 polygon. 
In this example, you will create a polygon by 
specifying the number of sides, and then specifying 


the length of one side. 


e Type POL in the command line and press 
ENTER; the POLYGON command will be 


s20 activated. 


e Click Home > Draw > Polygon on the e Follow the prompt sequence given next: 


ribbon. 


Enter number of sides <5>: Type 8 and 
press ENTER. 
Specify center of polygon or [Edge]: Select 


oo, : g 
C Y Polygon an arbitrary point 


Enter an option [Inscribed in 





i circle/Circumscribed about circle] <C>: 
e Follow the prompt sequence given next. 


Select the Inscribed in circle option from 


Enter number of sides <4>: Type 5 and the command line. 


press ENTER. Specify radius of circle: Type 20 and press 


Specify center of polygon or [Edge]: Select ENTER; a polygon will be created with its 


the Edge option from the command line. corners touching the imaginary circle. 


Specify first endpoint of edge: Select an 


arbitrary point. Drawing Splines 


Specify second endpoint of edge: Type 20 Splines are non-uniform curves, which are used to 
and press ENTER. create irregular shapes. In AutoCAD, you can create 
splines by using two methods: Spline Fit and Spline 
Example 2 CV. These methods are explained in the following 
In this example, you will create a polygon by examples: 


specifying the number of sides, and drawing an 
imaginary circle (inscribed circle). The polygon will 
be created with its corners located on the imaginary 


circle. You can also create a polygon with the 
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Example 1: (Spline Fit) 

In this example, you will create a spline using the 
Spline Fit method. In this method you need to 
specify various points in the graphics window. The 
spline will be created passing through the specified 


points. 


e Start anew drawing file. 
e Use the Line tool and create a sketch similar 


to the one shown below. 


e Expand the Draw panel in the Home tab 
and select the Spline Fit button; the 
message, “Specify first point or 
[Method/Knots/Object]:” appears in the 


command line. 

| mammal Home Insert Annotate L 

/~ O72 
< o @ > 


Line Polyline Circle Arc 
oo N 


N Pa ui 8 KA A 
rH Sas O : 


H Draw 
i 


e Select the lower-left corner of the sketch; the 
message, “Enter next point or [start 
Tangency/toLerance]:” appears in the 
command line. 

e Select the top-left corner point of the sketch. 

e Similarly, select the top-right and lower- 
right corners; a spline will be attached to the 
pointer. 


e Press ENTER to create the spline. 








Example 2: (Spline CV) 

In this example, you will create a spline by using the 
Spline CV method. In this method, you will specify 
various points called control vertices. As you specify 
the control vertices, imaginary lines are created 
connecting them. The spline will be drawn tangent 


to these lines. 


e Expand the Draw panel in the Home tab 
and select the Spline CV button. 


= F 
Home 


/ > OZ: 


Line Polyline Circle 


Insert Annotate | 





D oA O 
ahai Draw 


e Select the four corners of the sketch in the 
same sequence as in the earlier example. 


<i ` -E 
[Enapeert | lEndzere | 


X K 


5 2 i j j i i 


z: [teepore A Exdpart 


e Press ENTER; a spline with control vertices 


will be created. 


Example 2: 


e Create a polyline, as shown. 
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e Activate the Spline CV button. Next, press ENTER; the message, “Specify 
e Select Object from the command line. distance to other axis or [Rotation]:” 
e Select the polyline and press Enter; the appears in the command line. 
polyline is converted in a spline. e Type 10 and press ENTER; the ellipse will 
be created. 


Example 2 (Axis, End) 
In this example, you will draw an ellipse by 
Drawing Ellipses specifying three points. The first two points define 


Ellipses are also non-uniform curves, but they have the location and length of the first axis. The third 


a regular shape. They are actually splines created in point defines the second axis of the ellipse. 
a regular closed shape. In AuoCAD, you can draw 
an ellipse in three different ways by using the tools 
available in the Ellipse drop-down of the Draw 
panel. The three different ways to draw ellipses are 


explained in following examples. 


Example 1 (Center) 





In this example, you will draw an ellipse by 


specifying three points. The first point defines the e Activate the Dynamic Input on the status 


center of the ellipse. Second and third points define bar, if it is not active. 


the two axes of the ellipse. e Click Home > Draw > Ellipse > Axis, End 


6 4 . 
~—" on the ribbon. 


Ne e Select an arbitrary point to specify an axis 


endpoint. 
ipaa e Type 50 as length of the first axis and press 
TAB. 
e Click Home > Draw > Ellipse > Center e Type 60 as angle and press ENTER. 


Pon the ribbon; the message, “Specify 


*, 


==, 
fr 


F 


e Type 10 as radius of the second axis and 
center of ellipse:” appears in the command press ENTER; the ellipse will be created 
line inclined at 60-degree angle. 
e Select an arbitrary point in the graphics 

window; the message, “Specify endpoint of 

axis:” appears in the command line. 


e Move the pointer horizontally and type 20. 
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Example 3 (Elliptical Arc) 

In this example, you will draw an elliptical arc. To 
draw an elliptical arc, first you need to define the 
location and length of the first axis. Next, define the 
radius of the second axis; an ellipse will be 
displayed. Now, you need to define the start angle 
of the elliptical arc. The start angle can be any angle 
between 0 and 360. After defining the start angle, 
you need to specify the end angle of the elliptical 


arc. 


Restrict cursor orthogonally - On 
ORTHOMODE (F&) 





e Click Home > Draw > Ellipse > Elliptical 
Arc on the ribbon. 

e Select an arbitrary point to specify an axis 
endpoint. 

e Move the pointer horizontally toward left 
and type 60. Next, press ENTER to specify 
the axis length. 

e Move the pointer upward and type 15. 
Next, press ENTER to specify the length of 


another axis. 


e Type 0 and press ENTER to specify the start 
angle. 
e Type 240 and press ENTER to specify the 


end angle. 


Exercises 
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Chapter 3: Drawing 
Aids 
In this chapter, you will learn to do the following: 


e Use Grid and Snap 

e Use Ortho Mode and Polar Tracking 

e Use Object Snaps and Object Snap Tacking 
e Create Layers and assign properties to it 


e Zoom and Pan drawings 


Drawing Aids 

This chapter teaches you to define the drawing 
settings, which will assist you to easily create a 
drawing in AutoCAD. Most drawing settings can be 
turned on or off from the status bar. You can also 
access additional drawing settings by right-clicking 


on the button located on the status bar. 


Setting Grid and Snap 


Grid is the basic drawing setting. It makes the 
graphics window appear like a graph paper. You 
can turn ON the grid display by clicking the Grid 


Hi icon on the status bar or just pressing F7 on the 


keyboard. 


Snap is used for drawing objects by using the 
intersection points of the grid lines. When you turn 
the Snap Mode ON, you will be able to select only 
grid points. In the following example, you will learn 


to set the grid and snap settings. 


Example: 


Upper limit (80,50) 





Lower limit (0,0) 


Click Application Menu > New; the Select 
Template dialog appears. 

Select the acadISO-Named Plot Styles 
template. Click Open. 


On the Status bar, click the down arrow next 


Settings. The Drafting Settings dialog 
appears. 

Click the Snap and Grid tab on the dialog. 
Set Grid X spacing to 10 and press TAB key; 
the Grid Y spacing is updated with the 
same value. 


Set Major line every to 10. 


(and spacing 
iaid X spacing: 10 ——— 
Grid Y spacing: 10 aj 


Major line even. ~= 10 








(arid behavior 


Select the Snap On check box. 
Make sure that Snap X spacing and Snap Y 


spacing is set to 10. 


W] Snap On (F3) ———— 
Snap spacing 


Snap X spacing: — 
Snap Y spacing: 10 =3-— 


[W] Equal X and Y spacing 


Make sure that the Grid snap option is 
selected in the Snap type group. 
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Snap type 
@) Gidsnap "= 
(@) Rectangular snap 


O Isometric snap 


() PolarSnap 


e Click OK on the dialog. 


e Activate the Grid ill icon on the Status Bar. 


Setting the Limits of a drawing 


You can set the limits of a drawing by defining its 
lower-left and top-right corners. By setting Limits of 
a drawing, you will define the size of the drawing 
area. In AutoCAD, limits are set to some default 
values. However, you can redefine the limits to 


change the drawing area as per your requirement. 


e Type Limits at the command line and press 
ENTER. 





*#_|7 LIMITS => 


e Type 0,0 and press ENTER to define the 
lower limit. 
Now, you need to define the upper limit. 

e Type 80,50 and press ENTER key. 

e On the Navigate Bar, click Zoom > Zoom 
All; the graphics window will be zoomed to 


the limits. 


Setting the Lineweight 


Line weight is the thickness of the objects that you 
draw. In AutoCAD, there is a default lineweight 
assigned to objects. However, you can set a new 
lineweight. The method to set the lineweight is 


explained below. 


e On the Status bar, click the Customization 


= option, and then select LineWeight from 
the flyout. This shows the LineWeight icon 
on the status bar. 


emn 
n 


e Activate the Show/Hide Lineweight 
icon located on the status bar. 

e Right click on the Show/Hide Lineweight 
icon, and then select Lineweight Settings. 


The Lineweight Settings dialog appears. 
































A Lineweight Settings xX 
Lineweights Units for Listing 
| ByLayer A | @ Millimeters (mm) C) Inches (in) 
| ByBlock 
Default {A  [ ]Display Lineweight 
000mm o űñűėñO 
005m Default 25mm Si 
0.09 mm Adjust Display Scale 
0.13 mm v 
Min = Max 
‘= Current Lineweight ByLayer 


e On the Lineweight Settings dialog, select 
0.40 mm from the Default drop-down. 

e = Click OK. 

e Type Lin the command line and press 
ENTER. 

e Type 10,10 and press ENTER to define the 
first point. 

e Move the pointer horizontally toward right 
and click on the sixth grid point from the 
first point. 

e Move the pointer vertically upwards and 
select the third grid point from the second 
point. 

e Move the pointer horizontally toward left 
and select the second grid point from the 


previous point. 
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e Move the pointer vertically downwards and 
select the grid point next to the previous 
point. 

e Move the pointer horizontally toward left 
and select the second grid point from the 
previous point. 

e Move the pointer vertically upwards and 
select the grid point next to the previous 
point. 

e Move the pointer horizontally toward left 
and select the second grid point from the 
previous point. 


e Right-click and select Close. 


e Save and close the file. 


Using Ortho mode and Polar 
Tracking 


Ortho mode is used to draw orthogonal (horizontal 
or vertical) lines. Polar Tracking is used to constrain 
the lines to angular increments. In the following 

example, you will create a drawing with the help of 


Ortho Mode and Polar Tracking. 





Open anew AutoCAD file. 


Deactivate the Grid Display and Snap 


Mode icons on the status bar. 


Click the Ortho Mode = icon on the status 
bar. 

Click Zoom All on the Navigation Bar. 
Click the Line button on the Draw panel. 
Select an arbitrary point to define the 
starting point. 

Move the pointer toward right, type 100 and 
press ENTER; you will notice that a 
horizontal line is created. 

Move the pointer upwards, type 50 and 
press ENTER; you will notice that a vertical 
line is created. 

Click the Polar Tracking icon on the status 


bar. 


Restrict cursor to specified angles - On 


Polar Tracking (FLO) 





Click the down arrow next to the Polar 


tracking icon, and select 30 from the menu. 
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¢ 90.180. 370. 360. easily turn-off the ‘Dimension’ layer for a clearer 
45, 90, 135, 180... 
30, 60, 90, 120... 
23, 45, 68, 


view of the object lines. 


18 36 54 772... 
15. 30 45. 60... 
10. 20. 30. 40... —— Dimension 


@, 10, 15, 20... 


Tracking Settings... 
F ga E (4 "F w "F E E| "F 


You will notice a track line at 30-degree 


, , «— Object 
increments when you rotate the pointer. 


e Move the pointer and stop when the tooltip 
displays <150 angle value. 


-— Complete 
Drawing 





Layer Properties Manager 


The Layer Properties Manager is used to create and 
manage layers. To open Layer Properties Manager, 
click Home > Layers > Layer Properties on the 
e Type 50 and press ENTER when the tooltip ribbon or enter LA in the command line. 
displays <150°. Q toh go z 
REBAS 


foe 


-Ja a aa gg 
JE S i a R 


e Move the pointer toward left. 





e Type 100 and press ENTER when the tooltip 


Layers ¥ 


displays <180°. The components of the Layer Properties Manager 


e Move the pointer vertically downward. are shown below. The Tree View section is used for 


e Type 50 and press ENTER when the tooltip displaying layer filters, group, or state information. 
displays <270°. The List View section is the main body of the Layer 
e Right-click and select Close. Properties Manager. It lists the individual layers 


that currently exist in the drawing. 


Using Layers cous 


Falters S.. Name O... Fre L. Color Limetype Lineweig Trans 
& All wf 0 9 % cf Howth. Continua. — Defa.. 0 


Layers are like a group of transparent sheets that are an ed ay 


combined into a complete drawing. The figure 

below displays a drawing consisting of object lines 
and dimension lines. In this example, the object lines a T 
are created on the ‘Object’ layer, and dimensions are 


The List View section contains various properties. 


created on the layer called ‘Dimension’. You can You can set layer properties and perform various 
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operations in the List View section. A brief 


explanation of each layer property is given below. 


S.. Name O... Fre.. L.. Color Linetype Lineweight Transparency Plot Style Plot New VP Freeze Description 
2 0 9 % Gf W white Continuous —— Default 0 Normal © B 


Status -Shows a green check when a layer is set to 
current. 

Name - Shows the name of the layer. 

On - Used to turn on/off the visibility of a layer. 
When a layer is turned on, it shows a yellow light- 
bulb. When you turn off a layer, it shows a grey 
light-bulb. 

Freeze/Thaw - It is used to freeze the objects of a 
layer so that they cannot be modified. Also, the 
visibility of the object is turned off. 

Lock/Unlock- It is used to lock the layer so that the 
objects on it cannot be modified. 

Color - It is used to assign a color to the layer. 
Linetype - It is used to assign a linetype to the layer. 
Lineweight - It is used to define the lineweight 
(thickness) of objects on the layer. 

Transparency - It is used to define the transparency 
of the layer. You set a transparency level from 0 to 
90 for all objects on a layer. 

Plot Style - It is used to override the settings such as 
color, linetype, and lineweight while plotting a 
drawing. 

Plot - It is used to control which layer will be 
plotted. 

New VP Freeze - It is used to create and freeze a 
layer in any new viewport. 

Description - It is used to enter a detailed 


description about the layer. 


Creating a New Layer 
You can create a new layer by using anyone of the 


following methods: 


1. Click the New Layer button on the Layer 
Properties Manager; a new layer with the 
name ‘Layerl’ appears in Name field. Next, 


enter the name of the layer in the Name 


field. 


—_> % 


2. Right-click in the Name field and select 
New Layer from the shortcut menu. 


3. Select an existing layer, and then type 
ENTER or comma (,). 


Making a layer current 
If you want to draw objects on a particular layer, 
then you have to make it current. You can make a 


layer current using the methods listed below. 


Select the layer from the List view and click the 
Set Current button on the Layer Properties 
Manager. 


sof 
y»« | Current laver: Laver4 


ye | a me | ae ee a 


Double-click on the Name field of the layer. 
Right-click on the layer and select Set current. 
Select the layer from the Layer drop-down of the 


Layer panel. 


ut AGG-INS AUTOGESK 50U Express 1001s DUVI 





In the AutoCAD 2018, you can display the Layer 
drop-down on the Quick Access Toolbar. To do this, 
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click the down arrow next to the Quick Access 


Toolbar and select Layer from the menu. 






Aut 
Solid | Surface Mes Customize Quick Access Toolbar 
(J Box | rà G @ Y New 
(E) Cylinder f oe * vY Open 
z y Polysolid Solid History n wre t 
\) Sphere ? c ave 
Primitive v Save As... 
Start Drawing2* v Plot 
i - vY Undo 
[-][Top][Shaded with edges] 
vY Redo 
Workspace 
Batch Plot 


Layer 





EAE — ~ 


Home Solid Surface Mesh Visualize Parametric Insert 


5. Click the Make Current S button on the 
Layers panel. Next, select an object; the layer 
related to the selected object will become 


current. 


Deleting a Layer 


You can delete a layer by using anyone of the 


following methods: 


1. Click the Delete Layer button or press 


ALT+D. 
Current layer; 0 "4 
&e| = She 


2. Right-click in the Name field and select 


Delete Layer from the shortcut menu. 


You will learn more about layers in later chapters. 
You can find an example related to layers in the 


Offset tool section of chapter 4. 


Using Object Snaps 
Object Snaps are important settings that improve 


your performance and accuracy while creating a 


drawing. They allow you to select keypoints of 
objects while creating a drawing. You can activate 
the required Object Snap by using the Object snap 
shortcut menu. Press and hold the SHIFT key and 
right-click to display this shortcut menu. Note that 
the object snaps can be used only when a drawing 


command is active. 


=o Temporary track point 

From 

Mid Between 2 Points 

Point Filters > 


D- 


3D Osnap > 


/ Endpoint 
Midpoint 

A. Intersection 

* Apparent Intersect 

== Extension 


© Center 
Geometric Center 
€ Quadrant 

€) Tangent 


+. Perpendicular 
Æ Parallel 
° Node 
& Insert 
fo Nearest 
fE None 


fl. Osnap Settings... 


The functions of various Object Snaps are explained 


next. 


Endpoint: Snaps to the endpoints of lines and arcs. 


+—— Endpoint 





Midpoint: Snaps to the midpoint of a line. 





70 


Part 1: AutoCAD Basics 





Intersection: Snaps to the intersections of objects. 


Quadrant: Snaps to four key points located on a 


circle. 





Apparent Intersection: Snaps to the projected 


intersection of two objects in 3D space. 





Extension: Creates a temporary extension line when 

Tangent: Snaps to the tangent points of arcs and 
the pointer passes through the endpoints of a line or 

circles. 
an arc. You can pick points along the temporary 


extension lines. 


| an 
li 


| Extension: 45.0833 < 148° 





Center: Snaps to the centers of circles and arcs. 


Perpendicular: Snaps to a perpendicular location on 


an object. 





Geometric Center: Snaps to the center point of a 





closed geometry created by a single object such as 
polyline, rectangle or polygon. 


Parallel: It is used to draw an object parallel to 


another object. 
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Node: Snaps to points of dimension lines, text 


objects, dimension text and so on. 


__ AutoCAD 22,43 


Insert: Snaps to the insertion point of blocks, shapes 





and text. 





Nearest: Snaps to the nearest point found along any 


object. 





None: Deactivates Object Snap. 


Temporary Track Point: It is used to locate a point 


by using trace lines from a reference point. 


Reference Point 





Track Point; 50,0630 < 180° 


From: Locates a point at a specified distance and 


direction from a selected reference point. 


Reference point 
Nx 50 mm offset 





Midpoint Between 2 Points: Snaps to the middle 


point of two selected points. 


sae Second Point 


Resultant mid 
point 





Running Object Snaps 


Previously, you have learned to select Object Snaps 
from the shortcut menu. However, you can make 
Object Snap modes available continuously instead of 
selecting them every time. You can do this by using 
the Running Object Snaps. To use the Running 
Object Snaps, click the down arrow next to the 
Object Snaps button on the status bar and select the 


required object snap from the menu. 
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¥ / Endpoint 
Y Midpoint 
vY ©) Center 
Geometric Center 
Node 
Ca Quadrant 
vY XX Intersection 
vV —— Extension 
© Insertion 
_|_ Perpendicular 
£) Tangent 
/o Nearest 
X Apparent Intersection 


Z% Parallel 


Object Snap Settings... 


tkd Elre 2 BR wx i 


You can also select the Object Snap Settings option 
from the menu to open the Drafting Settings dialog. 
In this dialog, you can select the required Object 
Snaps by selecting check boxes. 





A Drafting Settings x 


Snap and Grid Polar Tracking ObjectSnap 3D ObjectSnap Dynamic input Quick Propert 4 | > 


Object Snap On (F3) Object Snap Tracking On (F11) 
Object Snap modes 
L [X] Endpoint Si Extension SelectAll 
AA. [| Midpoint C4 [_]insertion Clear All 
O Center h [_] Perpendicular 
©) [_]Geometric Center © [_|Tangent 
8 [_]Node xX [Nearest 
© [_] Quadrant XJ [_]Apparent intersection 
SE Intersection 4/ [_]Parallel 


command. A tracking vector appears when you move the cursor. To stop 


Q To track from an Osnap point, pause over the pointwhile ina 
tracking, pause over the point again. 


Options... Cancel Help 





Cycling through Object Snaps 

After setting the Running Object Snap settings, 
AutoCAD displays object snaps depending on the 
shape of the object. However, you can cycle through 


the object snaps by pressing the TAB key. In the 


following example, you will learn to cycle through 


different object snaps. 


Example: 

e Click the down arrow next to the Object 
Snap button and select the Object Snap 
Settings option; the Drafting Settings 
dialog appears. Select the Select All check 
box and click the OK button. 


e Draw the objects as shown below. 


e Click the Circle button on the Draw panel. 
e Place the pointer on the drawing. Press the 


TAB key; you will notice that the object 


snaps change. 





e Click when the Center snap is displayed 


and draw a circle. 


Bs 
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Using Object Snap Tracking 


Object Snap tracking is the movement of pointer 
along the trace lines originating from the keypoints 
of objects. Object Snap Tracking works only when 
the Object Snap mode is turned on. In the following 
example, you will learn to use Object Snap Tracking 


for creating objects. 


Example: 


e Select the Object Snap Tracking button 


from the Status bar. 


E Show snapping reference lines - On 
Object Snap Tracking - AUTOSNAP (F11) 


G-J- LO- F- AKAH H 
SSS 
[ial 











(OR) 


e Open the Drafting Settings dialog and click 
the Object Snap tab. 
e Select the Object Snap Tracking On check 


box. 





A Drafting Settings m 


Snap and Grid Polar Tracking Object Snap 3D Object Snap Dynamic Input Quic 4 | * 


Object Snap Tracking On (F11) 


Object Snap On (F3) 
Object Snap modes 


O Endpoint zA Extension Select All 
A Midpoint 0h Insertion Clear All 
e Click OK. 


e Use the Line tool and draw the objects as 


shown below. 


e Press the ENTER key twice to start drawing 


lines from the last point. 


e Move the pointer and place it on the 


endpoint of the lower horizontal line. 





e Move the pointer vertically upward; you 
will notice the trace line, as shown below. 








e Click on the trace line to create an inclined 
line. 
e Snap the pointer to the endpoint of the 


lower horizontal line and click. 


Endpoint 


e Right-click and select Enter. 

e Click the Circle button on the Draw panel of 
the ribbon. 

e Place the pointer over the lower endpoint of 
the inclined line and move horizontally; you 


will notice that a trace line is displayed. 





74 


Part 1: AutoCAD Basics 


e Place the pointer on the midpoint of the 
lower horizontal line; a vertical trace line is 
displayed from the midpoint of the 


horizontal line as show below. 





e Click at the point where the horizontal and 
vertical trace lines intersect. Next, create a 
circle as shown below. 


The LTGAPSELECTION system variable when set 


to 1 helps you to select the line by clicking in the 
gaps. You can turn OFF this feature by setting the 


Linetype gap selection LTGAPSELECTION system variable to 0. 


AutoCAD 2018 makes it easy to select linetypes such 


as centerlines, dashed dotted lines, hidden, Usin g Zoom tools 
phantom, and so on. Earlier, it was difficult to select 

Using the zoom tools, you can magnify or reduce a 
these linetypes by clicking in the gaps. Now, you 

drawing. You can use these tools to view the minute 
can select them by clicking in the gaps. 

details of a very complicated drawing. The Zoom 


tools can be accessed from the Navigation Bar, 


Command line, and Menu Bar. 








Line 
Color H ByLayer 


Layer 04 


Linetype ByLayer LA 


Zoom Extents 
vV Zoom Window 








Zoom Previous 
You can also snap to the line at the gaps. Zoom Realtime 

Zoom All 
Zoom Dynamic 
Zoom Scale 
Zoom Center 
Zoom Object 
Zoom In 


Zoom Out 


Navigation Bar 
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Dimension Mod 





Redraw Output Plug- 
) Regen B 2D Wireframe 
JTS Regen All D~ © g v & v 
? Zoom b Q Realtime 
I > 
z a ean Ta Previous 
> (O) SteeringWheels ; 
E o00 : CA Window 
"| ShowMotion ra i 
w : +q Dynamic 
2 z : by Scale 
ecu 3 "fy Center 
email CA Object 
Clean Screen Ctrl+0 tx In 
Viewports +| Out 
ke Named Views... F All 
i b RA 
. 3D Views Xy Extents 
(Gj Create Camera r 


Menu Bar 







Specify corner of window, enter a scale factor (nX or nXP), or 


@4~ Zoom [All Center Dynamic Extents Previous Scale Window Object] <real time>: 


+ Command line 








Zooming with the Mouse Wheel 


Zooming using the mouse wheel is one of the easiest 


methods. 


e Roll the mouse wheel forward to zoom into 
a drawing. 

e Roll the mouse wheel backwards to zoom 
out of the drawing. 

e Press the mouse wheel and drag the mouse 


to pan the drawing. 


Using Zoom Extents 
Using the Zoom Extents tool, you can zoom to the 


extents of the largest object in a drawing. 


e Click Zoom Extents on the Navigation Bar. 
e You can also double-click on the mouse 


wheel to zoom to extents. 


Using Zoom-Window 
Using the Zoom-Window tool, you can define the 
area to be magnified by selecting two points 


representing a rectangle. 


e Click Zoom > Zoom Window on the 
Navigation Bar. 

e Specify the first point of the zoom window, 
as shown. 

e Move the pointer diagonally toward right, 
and then specify the second point, as shown. 
The area inside the window will be 


magnified. 


First Point 
` 















































Using Zoom-Previous 
After magnifying a small area of the drawing, you 
can use the Zoom-Previous tool to return to the 


previous display. 


e Click Zoom > Zoom Previous on the 


Navigation Bar. 


Using Zoom-Realtime 
Using the Zoom-Realtime tool, you can zoom in or 


zoom out of a drawing dynamically. 
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e Click Zoom > Zoom Realtime on the 
Navigation Bar; the pointer is changed to a 
magnifying glass with plus and minus 
symbols. 

e Press and hold the left mouse button and 
drag the mouse forward to zoom into the 
drawing. 

e Drag the mouse backward to zoom out of 


the drawing. 


Using Zoom-All 
The Zoom All tool is used to adjust the drawing 
space to the limits set by using the LIMITS 


command. 


e Click Zoom > Zoom All on the Navigation 


Bar; the drawing will be zoomed to its 


limits. 























Using Zoom Dynamic 
With the Zoom Dynamic tool, you can zoom to a 
particular portion of a drawing by using a viewing 


box. 


e Click Zoom Dynamic on the Navigation 
Bar; the drawing will be zoomed to its 


limits. In addition, a viewing box is attached 


to the pointer. 














e Click and drag the pointer to define the size 
of the viewing box. 


e Left-click and move the pointer to the area 


to be zoomed. 




















+— Viewing box 


League ae ene casas eee seees erase aneeaeeeaaessaeseaneesececeasanaeaesaceuneasaeeeeseeeeeseaansacacancand 


e Click the right mouse button. The area 


covered by the viewing box is magnified. 
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T 











Top view 
Scale: 1:7 





Using Zoom-Scale 
Using the Zoom-Scale tool, you can zoom in or 
zoom out of a drawing by entering zoom scale 


factors directly from your keyboard. 


e Click Zoom > Zoom Scale on the 
Navigation Bar. The message, “Enter a scale 
factor (nX or nXP)” appears in the 
command line. 

e Enter the scale factor 0.25 to scale the 
drawing to 25% of the full view. 

e Enter the scale factor 0.25X to scale the 
drawing to 25% of the current view. 

e Enter the scale factor 0.25XP to scale the 


drawing to 25% of the paper space. 


Using Zoom-Center 


Using the Zoom Center tool, you can zoom to an 
area of the drawing based on a center point and 
magnification value. 

e Click Zoom > Zoom Center on the Navigation 
Bar; the message, “Specify Center point” 
appears in the command line. 

e Select a point in the drawing to which you want 
to zoom in; the message, “Enter magnification 


or height” appears in the command line. 


Center point 


























e Enter 10X in the command line to magnify the 


location of point by ten times. 





Using Zoom-Object 
Using the Zoom Object tool, you can magnify a 
portion of the drawing by selecting one or more 


objects. 


e Click Zoom > Zoom Object on the Navigation 
Bar. 
e Select one or more objects from the drawing and 


press ENTER; the objects will be magnified. 


Using Zoom-In 
Using the Zoom In tool, you can magnify the 


drawing by a scale factor of 2. 


e Click Zoom > Zoom-In on the Navigation Bar; 


the drawing is magnified to double. 
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Using Zoom-Out Click Pan on the Navigation Bar. 


The Zoom-out tool is used to de-magnify the display 


screen by a scale factor of 0.5. 


Panning Drawings 
After zooming into a drawing, you may want to 


view an area which is outside the current display. 





You can do this by using the Pan tool. 
e Press and hold the left mouse button and drag 


the mouse; a new area of the drawing, which is 


outside the current view, is displayed. 


Exercises 





(250,175) 


90° > (150,150) 
67° \ C 
50 \ DZ k 
R47 
/ / 73 


Dae R22 


p (50,150) 


(0,0) 
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Chapter 4: Editing 
Tools 


In this chapter, you will learn the following tools: 


e The Move tool 

e The Copy tool 

e The Rotate tool 

e The Scale tool 

e The Trim tool 

e The Extend tool 

e The Fillet tool 

e The Chamfer tool 

e The Mirror tool 

e The Explode tool 

e The Stretch tool 

e The Polar Array tool 
e The Offset tool 

e The Path Array tool 


e The Rectangular Array tool 


Editing Tools 


In previous chapters, you have learned to create 
some simple drawings using the basic drawing 
tools. However, to create complex drawings, you 
may perform various editing operations. The tools to 
perform the editing operations are available in the 
Modify panel on the Home ribbon. You can click the 
down arrow on this panel to find more editing tools. 
Using these editing tools, you can modify existing 
objects or use existing objects to create new or 


similar objects. 


Rotate = Trim ~” F4 
2 Copy Al Mirror (| Fillet ~ A 
[4\ Stretch FR] Scale H8 Aray ~ & 


+ >. 
¢9% Move () 


The Move tool 


ote The Move tool moves a selected object(s) 
from one location to a new location without 
changing its orientation. To move objects, you must 
activate this tool and select the objects from the 
eraphics window. After selecting the objects, you 


must define the “base point’ and the “destination 


point’. 


Example: 
e Create the drawing as shown below. 


e Click Home > Modify > Move on the 
ribbon, or enter M in the command line. 

e Click on the circle located at the right-side, 
and then right-click to accept the selection. 

e Select the center of the circle as the base 
point. 

e Make sure that the Ortho Mode is activated. 

e Move the pointer toward right and pick a 
point as shown below. This moves the circle 


to the new location. 


Base point 


second point 
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The Copy tool point’ and the angle of rotation. This rotates the 


On The Copy tool is used to copy objects and object(s) about the base point. 
2) i . . 
place them at a required location. This tool is © Click Home > Modify > Rotate on the 


similar to the Move tool, except that object will , i , 
P J ribbon or enter RO in the command line. 


remain at its original position and a copy of it will be 
5 P py e Select the circles as shown below, and then 


laced at the new location. 
P right-click to accept. 


Example: 
e Draw two circles of 80 mm and 140 mm 
diameter, respectively. 


i 1 
1 1 
` 
i 
. ` 
1 we 
` 
` 
` 
z” ka 


Circles to be 
selected 


e Select the center of the other circle as the 


base point. 
e Click Home > Modify > Copy on the ribbon 
or enter CO in the command line. Pét besskekn 
e Select the two circles, and then right-click to 
accept the selection. ; r i i 





e Select the center of the circle as the base 


point. 


e Make sure that the Ortho Mode is active. e Select the Copy option from the command 


line. 
e Move the pointer toward right. 


e Type 200 and press ENTER. e Type -90 as the rotation angle and press 


ENTER; the selected object tated b 
e Select Exit from the command line. This n a 


90 d l 
creates a copy of the circles at the new “oo 
location. 
The Rotate tool 
The Rotate tool rotates an object or a group of The Scale tool 


bjects about a b int. Activate this tool 
ON ee aE Dale POR ania head The Scale tool changes the size of objects. It 


and select the objects from the graphics window. . l 
reduces or enlarges the size without 


Af lecti j fine the ’ 
ter selecting objects, you must define the “base EA E 
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e Click Home > Modify > Scale on the ribbon 
or enter SC in the command line. 
e Select the circles as shown below and right- 


click to accept the selection. 


Circles to be 
selected 


e Select the center point of the selected circles 
as the base point. 

e Type 0.8 as the scale factor and press 
ENTER. 


©) © 


e Likewise, scale the circles located at the top 


~~ 
©) © 


e Click Home > Draw > Circle > Tan, Tan, 
Radius on the ribbon. 
e Select the two circles shown below to define 


the tangent points. 


/ 
©) 


© 


e Type 150 as the radius of the circle and press 


© 


ENTER. 


e Likewise, create other circles of radius 100 


and 120. 


© © 





The Trim tool 


_/-- When an object intersects with another object, 
you can remove its unwanted portion by using the 
Trim tool. To trim an object, you must first activate 
the Trim tool, and then select the cutting edge 
(intersecting object) and the portion to be removed. 
If there are multiple intersection points in a drawing, 


you can simply select the select all option from the 
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command line; all the objects in the drawing objects 


will act as ‘cutting edges’. 


e Click Home > Modify > Trim on the ribbon 
or enter TR in the command line. 
Now, you must select the cutting edges. 

e Press ENTER to select all the objects as the 
cutting edges. 
Now, you must select the objects to be 
trimmed. 


e Select the large circles one by one; the circles 


will be trimmed. 





e Likewise, trim the other circles as shown 


below. 





e Save and close the drawing. 


The Extend tool 


sa The Extend tool is similar to the Trim tool but 
its use is opposite of it. This tool is used to extend 
lines, arcs and other open entities to connect to other 
objects. To do so, you must select the boundary up 


to which you want to extend the objects, and then 


select the objects to be extended. 


e Start anew drawing. 
e Create a sketch as shown below using the 


Line tool. 


e Click Home > Modify > Trim > Extend on 
the ribbon or enter EX in the command line. 

e Select the vertical line as the boundary edge. 
Next, right-click. 

e Select the horizontal open line. This will 


extend the line up to the boundary edge. 


Edge to extend 


w 


Boundary 


P 






The Fillet tool 


— The Fillet tool converts the sharp corners into 
round corners. You must define the radius 
and select the objects forming a corner. The 
following figure shows some examples of rounding 


the corners. 





84 


Part 1: AutoCAD Basics 


Before After 


=] fo 


Qa 


oO) of 


Start a new drawing. 

Type Limmax in the command line and 
press ENTER. 

Set the maximum limit to 100,100 and press 
ENTER. 

Click Zoom All on the Navigation Bar. 
Click Home > Draw > Polyline on the 
ribbon. 

Define the start point as 20, 50. 


Draw the lines as shown below. 


15 


pi 


10 


Ww) 
oe 


5 e 
N 


Right-click and select Enter. 
Click Home > Modify > Fillet on the ribbon 


or enter F in the command line. 


e Select the Radius option from the command 
line. 
e Type 5 and press ENTER. 


e Select the vertical and horizontal lines, as 
shown below. 


\ 
N 


e Notice that a fillet is created. 


N 


The Chamfer tool 


7“ The Chamfer tool replaces the sharp corners 
| 

with an angled line. This tool is similar to the 
Fillet tool, except that an angled line is placed at the 


corners instead of rounds. 


e Click Home > Modify > Fillet > Chamfer 


A 
Am on the ribbon or enter CHA in the 


command line. 


e Follow the prompt sequence given next: 


Select first line or 
[Undo/Polyline/Distance/Angle/Trim/mEthod/ 
Multiple]: Select the Distance option from the 


command line. 


Define first chamfer distance <0.0000>: Enter 8 


as the first chamfer distance and press ENTER. 
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Define second chamfer distance <8.0000>: 


Press ENTER to accept 8 as the second chamfer 


distance. 


Select first line or 
[Undo/Polyline/Distance/Angle/Trim/mEthod/ 
Multiple]: Select the vertical line on the right- 


side. 


Select second line or shift-select to apply 
corner or [Distance/Angle/Method]: Select the 


horizontal line connected to the vertical line. 


eo 


The Mirror tool 


The Mirror tool creates a mirror image of 


objects. You can create symmetrical drawings 


using this tool. Activate this tool and select the 
objects to mirror, and then define the ‘mirror line’ 
about which the objects will be mirrored. You can 
define the mirror line by either creating a line or 


selecting an existing line. 


e Click Home > Modify > Mirror on the 


ribbon or enter MI in the command line. 


Select the drawing by clicking on it, and 


then press Enter. 


Select the first point of the mirror line as 


shown below. 


a 


Point to be 
selected 


Make sure that the Ortho Mode on the 
status bar is active. 


Move the pointer toward right and click. 


=== == 


Ortho: 49.2102 < 0° 


Select the No option from the command line 
to retain the source objects. 
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e Click Home > Draw > Arc > Start, End, 
Direction on the ribbon. 
e Select the start point of the arc as shown. 


e Select the end point of the arc as shown. 





End point 


_otart point 


Endpoint 


e Make sure that the Ortho Mode is active. 


e Move the pointer toward right and click. 


Ortho: 22.1002 < 0° 


The Explode tool 


=, The Explode tool explodes a group of objects 

“into individual objects. For example, when 
you create a drawing using the Polyline tool, it acts 
as a single object. You can explode a polyline or 


rectangle or any group of objects using the Explode 


tool. 


e Click on the portion of the drawing created 
using the Polyline tool; you will notice that 
the complete polyline is selected as a single 
object. 


ees 






e Click Home > Modify > Explode on the 
ribbon or enter X in the command line. 


e Select the polylines from the drawing. 


weenes 


beeen saenecaa 


wooed 


e Press ENTER; the polyline is exploded into 


individual objects. 


Now, you can select the individual objects of the 


polyline. 
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: 
Base point 
The Stretch tool e Move the pointer downward and click to 
mh The Stretch tool lengthens or shortens stretch the drawing. 


drawings or parts of drawings. Note that you 
cannot stretch circles using this tool. In addition, you 
must select the portion of the drawing to be 


stretched by dragging a window. 





e Click Home > Modify > Stretch on the 


ribbon or enter STRETCH in the command 
e Save and close the file. 


line. 


e Create a crossing window to select the The Polar Array tool 


objects of the drawing. 
) 8 Po The Polar Array tool creates an arrangement 


OO 


of objects around a point in a circular form. 
First corner 


xK The following example shows you to create a polar 


array. 


e Create two concentric circles of 140 and 50 


diameters. 





Second corner 


e Press ENTER (or) right-click to accept the 
selection. 


e Select the base point as shown below. 


e Type Cin the command line and press 
ENTER. 
e Press and hold the Shift key, right-click and 


select Quadrant from the shortcut menu. 
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Select the quadrant point of the circle as 


shown below. 


Type 30 as radius and press ENTER. 


Click Home > Modify > Trim on the ribbon. 
Select the large circle as the cutting edge and 
right-click. 

Select the circle on the quadrant as the object 


to be trimmed. 


woot tts 


"Six 


Object to be 
trimmed 





ON ahaa’ tet, ll mingle 


Cutting edge 


Press Enter. 
Click Home > Modify > Array > Polar 
Array on the ribbon or ARRAYPOLAR in 


the command line. 


Select the arc created after trimming the 
circle. Next, right-click to accept the 


selection. 


Make sure that Object Snap is activated. 
Select the center of the large circle as the 
center of the array; the Array Creation tab 
appears in the ribbon. 

In the Items panel of the Array Creation tab, 


set the Items value to 4. 


ots Items: 4 ee 
f, Between: 90 
( Fill: 360 


Items 





Notice that the Rotate Items button is active in the 
Properties panel of the Array Creation tab. This 
rotates the objects of the polar array. If you 
deactivate this button, the polar array is created 


without rotating the objects as shown in figure. 


In addition, the Associative button is active by 
default. This ensures that you can edit the array after 


creating it. 


Make sure that the Associative and the 
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Rotate Items buttons are active. Next, click 


the Close Array button on the ribbon. 


e Click the Trim button on the Modify panel. 
e Press ENTER to select all objects as cutting 
edges. 


e Trim the unwanted portions as shown 


below. 


The Offset tool 


fe The Offset tool creates parallel copies of lines, 
polylines, circles, arcs and so on. To create a parallel 
copy of an object, first you must define the offset 
distance, and then select the object. Next, you must 
define the side in which the parallel copy will be 
placed. 


e Create the drawing shown below using the 


Polyline tool. Do not add dimensions. 


i 


Click Home > Modify > Offset on the 
ribbon or enter O in the command line. 
Type 20 as the offset distance and press 
ENTER. 

Select the polyline loop. 


Click outside the loop to create the parallel 


copy. 





Select Exit from the command line. 

Click Home > Layers > Layer Properties on 
the ribbon (or) type LA in the command 
line; the Layer Properties Manager appears. 
Click the New layer button on the Layer 
Properties Manager. Enter Centerline in the 


Name field. 


Current layer: 0 ¥ 


T E| % ki 
Filters «| S.. Name O. Fre. | bo Cola 


SY All z 0 it of Mw 
All Used Layers Ealcenterind (Ea 





Click the Set current wv icon. This activates 


the new layer. 
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e Click in the Linetype field of the current e Select the Layer option from the command 
layer; the Select Linetype dialog appears. line. 
5.. Name O.. Fre.. | L. Color Linetype Linewei... | Trans e Select the Current option from the 
we 0 9 È of W w. Continu.. — Defa.. 0 
af Centerline | << Gf W w. Contine, — Defa.. 0 command line; this ensures that the offset 
Æ Defpoints 7 È of Ew. e — Defa... 0 
| Continuous | entity will be created with the currently 


active layer properties. If you select the 
e On the Select Linetype dialog, click the 


Source option, the offset entity will be 
Load button; the Load or Reload Linetypes 


created with the properties of the source 
dialog appears. 





object. 
A Select Linetype x 
e Type 10 as the offset distance and press 
Loaded linetypes 
Linetype Appearance Description ENTER. 





Continuous —————— Solidline 


e Select the outer loop of the drawing. 


e Move the pointer inwards and click to create 


the offset entity. 

















Cancel Load... Help 


e Select the CENTER2 Linetype from this 
dialog. Click OK. This adds the linetype to 
the Select Linetype dialog. 





A Load or Reload Linetypes x 





File... lacadiso lin 


| e Click on the Layer drop-down on the Layer 





Available Linetypes 





i — panel of the ribbon. 
Linetype Description A 
Se i e Select the 0 layer from the drop-down. 
CENTER? > — Caonartso —— —— —— —— 
CENTERX2 Center (2x) — Pa ps Express Tool [. 
DASHDOT Dashdot_. mc 
DASHDOT2 Dashdot(5x). =a 
DASHDOTX2 Dashdot()_ .— 
DASHED Dashed. ———————————_——_ > Layer 
DASHED2 Dashed (59 _______________—_ V wi ane 














Layers v 





e Select the CENTER2 linetype from the e Create a circle of 12 mm diameter. 


Select Linetype dialog and click OK. 
e Close the Layer Properties Manager. 
e Click the Offset button on the Modify 


panel. 
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The Path Array tool 


The Path Array tool creates an array of objects 


along a path (line, polyline, circle, helix, 


spline, and so on). 


e Click Home > Modify > Array > Path Array 


on the ribbon or enter ARRAYPATH in the 
command line. 


e Select the circle and right-click. 


e Select the centerline as the path; the preview 


of the path array appears. 





e Click the Divide method on the Properties 
panel. Now, you must enter the number of 
items in the path array. 


If you select the Measure method, you must 
enter the distance between the items in the 
path array. 





oe hs 


Base Point Tangent 
Direction 


e Set the Items count to 12. 


Notice that the Align Items button is active by 
default. As a result, the items are aligned with the 
path. If you deactivate this button, the items will not 


be aligned with the path. 


© © 
© S 
S Q 
o N 
G 
[S S 
0 


q © 


With the Align Items button active Align Items button Inactive 


e Click the Close Array button. 


e Save and close the file. 


The Rectangular Array tool 


go The Rectangular Array tool creates an array of 


objects along the X and Y directions. 


e Openanew AutoCAD file and draw the 
sketch shown below. Do not add 
dimensions. (refer to the Drawing 
Rectangles and Drawing Circles section in 
Chapter 2 to know the procedure to draw 


the rectangle and circle) 
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10 


e Draw acircle of 10mm diameter concentric 


to the fillet. 





e Click Home > Modify > Array > 
Rectangular Array on the ribbon or enter 
ARRAYRECT in the command line. 


e Select the small circle and right-click; a 
rectangular array with default values 
appears. 





In addition, the Array Creation tab appears. 


e Set the Columns count to 2. 


e Set the Rows count to 2. 


e Set the Between value in the Columns panel 


to 60. 


e Set the Between value in the Rows panel to 


60. 
(i, Columns: |2 == = Rows: 2 —_+ 
Huo Between: 60 =*= Sy Between: 6o) -a— 
fou Total: 60 =I Total: 60 
Columns Rows = 





e Click Close Array on the ribbon. 


O Q 


> + 


Editing Using Grips 

When you select objects from the graphics window, 
small squares appear on them. These squares are 
called grips. You can use these grips to stretch, 
move, rotate, scale, and mirror objects, change 
properties, and perform other editing operations. 
Grips displayed on selecting different objects are 


shown below. 


Line Circle Polyline 
a... y a 
a ----8----o a2 i el A 
eae — 
Ellipse Arc Block 
suing ae oa, ee eine 
0 o g E . Si ae 
eee ee ee Oo eee? 
o 
Dimension 
Spline B a 
P oot. E 
=o O L ee 
V: l | E: 
E E Be gr pee 
ae -é 
Polygon 
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The following table gives you the details of the editing operations that can be performed when you select and 


drag grips. 


Editing Operation 


Scale: Select anyone of the grips on the circumference and move 
the pointer to scale a circle. 





Grip on circumference 





Circle 
Move: Select the center grip of the circle and move the pointer. 
Center point grip C) 
Stretch: Select the grip on the circumference and move the 
pointer. 
Grip on circumference 
Arc 





Center point grip 
Move: Select the center grip of the arc and move the pointer. 
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Move: Select the Midpoint grip and move the pointer 


Midpoint Grip 
Line 
Stretch/Lengthen: Select an endpoint grip and move the pointer. 
Endpoint Grip 
Stretch: Select the corner grips and move the pointer. 
Polylines, here neem Ortho: 10.8618 < 270° 
. Add Vertex i 
Rectangles, Corner Grips a aa 


Polygons 


Add/Remove Vertex: Place the pointer on the corner grip and 
select Add Vertex/ Remove Vertex. 








95 


Part 1: AutoCAD Basics 


Stretch Vertex 
Add Vertex | 
Remove Vertex 


Convert to Arc: Place the pointer on the midpoint grip and select 
Convert to Arc. 


Stretch 


Add Vertex 
Co avert to Arc 


Midpoint Grips 


Convert to Line: Place the pointer on the midpoint grip of a 
polyline arc and select Convert to Line. 


te Stretch 


Add Vertex 


Ellipse Move: Select the center grip and move the pointer. 
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Stretch: Select a grip on circumference and move the pointer. 


Grips on circumference 





Stretch Vertices: Select the control vertices of a CV spline and 
move the pointer. 


© 
ener) 


Control Vertices Ad Vertes 


: Refine Vertices p \ 
‘ Remove Vertex 
Vv ` 


ö 


6 


Add/Remove Vertices: Place the pointer on a control vertex and 
select Add Vertex or Remove Vertex. 


Stretch: Select a grip on the spline and move the pointer. 
Fit Points y 
Add/Remove Fit Point: Place the pointer on a fit point and select 
Add Fit Point or Remove Fit Point. 
Spline 
Stretch Fit Point 
Add Fit Poit 
Remove Fit Point 
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Refine Vertices: Place the pointer on a control vertex and select 
Refine Vertices. 





Modifying Rectangular Arrays 


You can use grips to edit rectangular arrays (a) 3 () (m) 


dynamically. Various array editing operations using 


grips are given next. Ea C3 © © 


Moving a Rectangular array ©00QO 
e Create a rectangular array as shown below. 
© 0 © 


OOO O 
Adding/Removing Level to a Rectangular 
OOO O 


array 
e Place the pointer on the lower left grip of the 


2, O Q - vs rectangular array; a shortcut menu appears. 
e Select Level Count from the shortcut menu; 


the message, “Specify number of levels” 





appears in the command line. 
e Select the array; you will notice that grips 
e Type 3 and press ENTER. 
are displayed on it. 


e Click the Home button near the ViewCube 
e Select the grip located at the lower left jac tha levele 


corner and move the array, as shown below. be 


S S 
6 S 


© © © 
© 000 
0 00 
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e Change the view to Top view by using the 


In-Canvas controls. 


[—][-ustom \iew][2D Wireframe] 


Custom Model Views 


Top iS 


Bottom 


Changing the Column and Row Count 


e To change the column and row count, place 
the pointer on the top right corner grip; a 
shortcut menu appears. 

e Select Row and Column Count from the 
shortcut menu; the message, “Specify 
number of rows and columns” appears in 
the command line. 

e Type 5 in the command line and press 
ENTER; the number of rows and columns 
are changed to 5. 

e If you only want to change the column 
count; place the pointer on the lower right 


corner grip of the array. 


OO000 
O O O OG 
OOO00 
O 0O OOQ 





T Column Count = 
Total Column Spacing 
Axis Angle 





e Select Colum Count from the shortcut 


menu. 


Next, enter the number of columns or drag 


the pointer and click. 


®O000O000 
OO0000000 
OO0000000 
®O0000000 
000000009% 


To change the row count only, click the top 
left corner grip and drag the pointer. You 
can also enter the row count in the 


command line. 





Changing the Column and Row Spacing 


To change the total column and row 
spacing, place the pointer on the top right 
corner grip and select Total Row and 


Column Spacing from the shortcut menu. 
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OO 


Row and Column Count 





OO 


© 8 8 
O 


OO 


OO 


© © 0 0 © 
0 000 0 
88 8 8 g 
© 
O 


©O ©- 


e Type 80 in the command line; the spacing 


between the columns and rows is adjusted 








oaeoi nih e If you want to change the distance between 
i the individual columns, click the second 
TO F) ) 
Paen column grip and drag the pointer. 
>» 0 Gt © : | : 
6) O G a G 8 C S C 9 QO © O O O O © O O 
G FaU 
FEA aa 0 000 0 00 o 
me © 000 0 00 O 
e To change the total column spacing only, © 


place the pointer on the lower right corner 





grip and select Total Column Spacing from 


the shortcut menu. 


e You can also enter the distance in the 


© O O O © command line. 
e Likewise, you can change the total row 
G ü 0 0 ÖÖ Á ° 
spacing and distance between the individual 
O O O O O rows by using the grips shown below. 
O O O O OQO 
© Ọ OỌO OỌ o 
Column Count 





101 al Cc umi Spacing 
Axis Angle 





e Next, enter the total column distance or drag 


the pointer and click. 
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Totairow spacen O O O O © 
Oo 0 0 0 ÖÖ 
oe ¢ & @ o 
p0 OC 0 O O 
© © O O © 


Changing the Axis Angle of the 
Rectangular Array 


e To change the Axis angle of the rows, place 
the pointer on the lower right corner grip 
and select Axis angle from the shortcut 
menu. 

e Type the angle and press ENTER. Note that 
the angle is calculated from the first column 
of the array. For example, if you enter 60 as 
the axis angle, the rows will be inclined by 


60 degrees from the first column. 


e Likewise, you can change the axis angle of 


the columns by using the top left corner 


grip. 


Sa i: 





Row Count 
Å Total Row Spacing 
Axis aS | 


i 


* è S 





Editing the Source Item of the Rectangular 
Array 


e Create a rectangular array as shown below. 


n 
AAAA 
ANAA 
AAAA 
8 


e Click Close Array on the Array Creation 
tab. 

e Select the rectangular array; the Array tab 
appears in the ribbon. 

e Click the Edit Source button on the Option 
panel; the message, “Select item in array” 
message appears in the command line. 


e Select the lower left triangle of the 
rectangular array; the Array Editing State 
message box appears. 





Array Editing State x 


Edit source objects of the associative array? 


The source objects of the associative array can be edited while in an Array 
Editing state. 
Enter ARRAYCLOSE to exit the array editing state. 


Cancel 


L] Do not show this confirmation alert again 
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e Click OK; the array editing state is ° 


activated. 
e Draw acircle and trim the unwanted 


portion as shown below. 


b 


e Click Save Changes on the Edit Array panel 
of the ribbon. 


Modifying Polar Arrays 


Similar to editing rectangular arrays, you can also 
edit a polar array by using grips. Various array 


editing operations using grips are given next. 


Changing the Radius of a Polar array 


e Create the polar array, as shown in figure. 


SE 
“EN bl 


og 


e Select the polar array; grips will be 





se 


displayed on it. 
e Place the pointer on the base grip, as shown 


in figure. 


Select Stretch Radius from the shortcut 


menu. 


Row Count 





Level Count 
Item Count 
Fill Angle 


oe 


Move the pointer outward or inward and 
click. You can also enter a new radius value 


of the polar array. 





Changing the Row Count of a Polar array 


Place the pointer on the base grip of the 
array and select Row Count from the 
shortcut menu. 

Move the pointer outward and click. You 
can also enter the number of the rows in the 


command line. 





102 


Part 1: AutoCAD Basics 


O Q 
© Q 


OA 
000 + È 
N / 

QO 
© QO 
© QO 





e You can again change the Row Count by 


using the last row grip. 


O O 
O Oo 
oS 
O00 = ® oo. 
‘Qo 
O Oo 
O O 


Changing the Row Spacing 





Total Row Spacing 





e To change the total row spacing, place the 
pointer on the last row grip and select Total 


Row Spacing. 


O O 
O O 


\ 
/ 
(JC) O z 
K Row Count 


O 
O O 


e Next, move the pointer and click. You can 








also enter the total row spacing value in the 


command line. 


e To change the distance between the 
individual rows, click the second row grip 
and move the pointer outward. You can also 


enter the distance in the command line. 


O O 
O QO 


oA 


OOQ = 


YO 


O QO 
O O 





Second Row grip 


Changing the Angle between the Items 
e To change the angle between the items, click 
the second radial grip and enter the new 


angle value. 





O i O The Second radial 
ia 
OOO = È OO 
vo 
O O 
O O 


Changing the Fill angle of the array 
e The default fill angle of a polar array is 360 
degrees. To change the fill angle, place the 
pointer on the base grip and select Fill 


Angle from the shortcut menu. 
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O O 
O © 
O A 
OOO - © 
wr o 
O_O 


QO O 
Q è 


e Enter anew value for the fill angle or drag 


Item Count 


Fill Angle 





the pointer and click. 


Changing the Item count of a Polar array 


e Select the polar array and enter a new item 
count in the Items box of the Array ribbon. 


Bh Items: 6 a 


=) 
2, Between: (60 
(ay Fill: 360 


Items 


Revision Clouds 
Revision clouds are used to highlight the areas ina 


drawing. You can create revision clouds using three 


different tools. 


Example 1: 


e Start anew drawing using the acadISO 
template. 


e On the ribbon, click Annotate > Markup > 


fata * 
J 
ka 


Revision Cloud > Rectangular U (or) 
click Home > Draw > Revision Cloud > 
Rectangular. 
e Select Arc Length from the command line. 
e Type 3 and press Enter to specify the 


minimum arc length. 


e Type 5 and press Enter to specify the 
maximum arc length. 

e Specify the first and second corners of the 
revision cloud. You can also select the 
Object option, and select an object from the 
eraphics window. The selected object will be 


converted into a revision cloud. 


e Select the revision cloud and notice the 
erips. You can use the midpoint grip to 
stretch or add new vertices to the revision 


cloud. 


Stretch 
Add Vertex 


You can use the corner point grip to stretch, 


add, or remove vertices. 


Stretch Vertex 
Add Vertex 
Remove Vertex 


Example 2: 


e On the ribbon, click Annotate > Markup > 


Revision Cloud > Polygonal oe (or) click 
Home > Draw > Revision Cloud > 
Polygonal. 


e Select Style from the command line. 





104 


Part 1: AutoCAD Basics 


e Select Calligraphy from the command line. Home > Draw > Revision Cloud > 
e Specify the corners of the revision cloud and Freehand. 
press Enter. e Specify the start point of the revision cloud. 
ð © e Move the pointer around the area to be 
highlighted. 


e Move the pointer onto the start point to 


close the cloud. 


© - eo GT 
Example 3: l 
e On the ribbon, click Annotate > Markup > w 
eR 
Revision Cloud > Freehand ~~ (or) click Aer a eS E 


Exercises 

















105 


Part 1: AutoCAD Basics 





25 


100 





25 
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150° 


(175,100) 


50 


(150,50) 
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Chapter 5: Multi 
View Drawings 


In this chapter, you will learn to create: 


e Orthographic Views 
e Auxiliary Views 


e Named Views 


Multi view Drawings 


To manufacture a component, you must create its 
engineering drawing. The engineering drawing 
consists of various views of the object, showing its 
true shape and size so that they can be clearly 
dimensioned. This can be achieved by creating the 
orthographic views of the object. In the first section 
of this chapter, you will learn to create orthographic 
views of an object. The second section introduces 
you to auxiliary views. The auxiliary views clearly 
describe the features of a component, which are 


located on an inclined plane or surface. 


Creating Orthographic Views 


Orthographic Views are standard representations of 
an object on a sheet. These views are created by 
projecting an object onto three different planes (top, 
front, and side planes). You can project an object by 
using two different methods: First Angle Projection 
and Third Angle Projection. The following figure 
shows the orthographic views that will be created 
when an object is projected using the First Angle 


Projection method. 


Top view 


Left-side view 


\ 


Front view Right-side view 


Right-side view Front view Left-side view 


Top view 


The following figure shows the orthographic views 
that will be created when an object is projected using 


the Third Angle Projection method. 


Top view 


: 


ye 


Front view Right-side view 


Top view 
Left-side view Front view Righ-side view 


Example: 


In this example, you will create the orthographic 


views of the part shown below. The views will be 
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created by using the Third Angle Projection 


method. 





Open a new drawing using the acadISO - 
Named Plot Styles.dwt template. 

Click the Layer Properties button on the 
Layers panel; the Layer Properties Manager 
appears. 

Click the New Layer button on the Layer 
Properties Manager to create new layers. 
Create two new layers with the following 


properties. 





Construction 


0.00 mm 


Continuous 


Current layer: 0 


IES MANAGER * = x 








T |6 B kT 
Filters «| Stat.. Name On Freeze Lock Color Linetype Lineweight 
=) All A 0 ? w cf white Continuous Default 
All Used Layers a Constru... 9 Ù œ W white Continuous 0.00 mm 
a Object 9 w m E white Continuous == (),30 mm 


Right-click on the Construction layer and 
select Set current. 

Close the Layer Properties Manager. 
Activate the Ortho Mode icon on the status 
bar. 


Click Zoom > Zoom All on the Navigation 
Bar. 

Next, you need to draw construction lines. 
They are used as references to create actual 
drawings. You will create these construction 
lines on the Construction layer so that you 
can hide them when required. 

Click Home > Draw > Construction line on 


the ribbon or enter XLINE in the command 


line. 


| Home Insert Annotate 





Line Polyline Circle = Are 


T T 





M NEI e A 
D 1 az 0O. 
w Draw 


Click anywhere in the lower left corner of 
the graphics window. 

Move the pointer upward and click to create 
a vertical construction line. 

Move the pointer toward right and click to 
create a horizontal construction line. 

Press ENTER to exit the tool. 

Click the Offset button on the Modify 
panel. 

Type 100 as the offset distance and press 
ENTER. 

Select the vertical construction line. 

Move the pointer toward right and click to 
create an offset line. 

Right-click and select Enter to exit the 
Offset tool. 

Press the SPACEBAR on the keyboard to 
start the Offset tool again. 
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e Type 75 as the offset distance and press 
ENTER. 

e Select the horizontal construction line. 

e Move the pointer above and click to create 
the offset line. 

e Press ENTER to exit the Offset tool. 


e Likewise, create other offset lines as shown 


e Right-click and select Enter to exit the Line 
tool. 

e Activate the Show/Hide Lineweight button 
on the status bar. 

e Likewise, create the outlines of the top and 


side views. 





e Activate the Object layer. 


Slaa aalala 
Unsaved Layer State x 
| 9 Sof Mo | 
s 1 of IEE construction 


7 






e Click the Line button on the Draw panel. Next, you must turn off the Construction 


Now, you must create object lines. 





e Create an outline of the front view by layer 


selecting the intersection points between the 

manatee ores e Click on the Layer drop-down in the Layers 
panel. 

e Click the light-bulb of the Construction 


layer; the layer will be turned off. 
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ae ’ oo pec [ 
Turn a layer On or Off : 
Layer ] 
Properties || 4, hon <b a Construction 
Le oP BBD object | 





e Use the Offset tool and create two parallel 


lines on the front view, as shown below. 


Ld 





e Use the Trim tool and trim the unwanted 


objects. 


e Use the Trim tool and trim the unwanted 


lines of the front view as shown below. 
Lo | e Create other offset lines and trim the 


unwanted portions as shown below. 


= 
=| 


e Use the Offset tool to create the parallel line 


as shown below. 


— | 


e Use the Offset tool and create offset lines in 


e Deactivate the Ortho Mode © icon on the 
status bar. 


e Click the Line button on the Draw panel. 
the Top view as shown below. 
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Press and hold the SHIFT key and right- 


click. Select the From option. 


— Temporary track point 
mū 


: From 


Mid Betweeh? Points 


Point Filters b 


Select the endpoint of the line in the front 


view as shown below. 





Move the pointer on the vertical line and 
enter 40 in the command line; the first point 


of the line is specified at a point 40 mm 


e Move the pointer near the horizontal line of 
the front view and click at the intersection 
point as shown below. Press ENTER to exit 
the tool. 





Next, you must create the right side view. To do 
this, you must draw a 45- degree miter line and 
project the measurements of the top view onto the 


side view. 


away from the endpoint. Also, a rubber 
band line will be attached to the pointer. 
e Move the pointer onto the endpoint on the 


top view as shown below. 





e Move the pointer vertically downward; you 


will notice the track lines. 


Click on the Layer drop-down in the Layers 
panel. 

Click the light-bulb icon of the Construction 
layer; the Construction layer is turned on. 
Select the Construction layer from the Layer 
drop-down to set it as the current layer. 
Draw an inclined line by connecting the 
intersection points of the construction lines 


as shown below. 
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Vill 


e Click the Construction Line button on the 





Draw panel. 


e Select the Hor option from the command e Set the Object layer as current. 
line and create the projection lines as shown e Click the Offset button on the Modify 
below. panel. 
| = e Select the Through option from the 
i 
Ao o o S A command line. 
b A ee å O 
E O FE â o A O O e Select the lower horizontal line of the side 
pC ë 
i — TI 
pf 
e Right-click to exit the Construction Line 
tool. e Select the end point on the front view as 
e Press ENTER and select the Ver option from shown below. 


the command line. 

e Create the vertical projection lines as shown 
below. 

e Use the Trim tool trim the extend portions 


of the construction lines. 





e Click Exit in the command line. 
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e Use the Line tool and create the objects in But many components have features located on 
the side view as shown below. inclined faces. You cannot get the true shape and 
size for these features by using the orthographic 


views. To see an accurate size and shape of the 





inclined features, you must create an auxiliary view. 
An auxiliary view is created by projecting the 


component onto a plane other than horizontal, front 








[E 


or side planes. The following figure shows a 


e Turn off the Construction layer by clicking component with an inclined face. When you create 
on the light-bulb of the Construction layer. orthographic views of the component, you will not 
e Trim the unwanted portions on the right be able to get the true shape of the hole on the 
side view. inclined face. 





E 


Object Orthographic Views 


The drawing after creating all the views is 

To get the actual shape of the hole, you must create 
shown below. 

an auxiliary view of the object as shown below. 





Auxiliary view 


y i 
> 
D 


e Save the file as ortho_views.dwg. Close the 
file. Example: 


In this example, you will create an auxiliary view of 
Creating Auxiliary Views the object shown below. 


Most of the components are represented by using 


orthographic views (front, top and/or side views). 
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Open anew AutoCAD file. 


Create four new layers with the following 
properties. 


Linetype 


Continuous 


Continuous 


HIDDEN 


CENTER 


Select the Construction layer from the Layer 
drop-down in the Layers panel. 
Create a rectangle at the lower left corner of 


the graphics window, as shown in figure. 


5 


On 
Select the rectangle and click the Copy d 


button on the Modify panel. 
Select the lower left corner of the rectangle 
as the base point. 


Make sure that the Ortho mode is activated. 


e Move the pointer upward and type 25 in the 
command line. Next, press ENTER. 
e Press ESC to exit the Copy tool. 





e Click the Rotate button on the Modify panel 
and select the copied rectangle. Press 
ENTER to accept. 

e Select the lower right corner of the rectangle 
as the base point. 


e Type 45 as the angle and press ENTER. 





e Create another rectangle approximately 60 
mm above the previous one. Note the left 
vertical lines of the two rectangles should be 


collinear with each other. 
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61 


The rectangle located at the top is 
considered as top view and the below one as 
the front view. 

e Click the Explode button on the Modify 
panel and select the newly created rectangle. 
Next, right-click to explode the rectangle. 

e Activate the Offset tool and select the 
Through option from the command line. 

e Select the left vertical line of the top 
rectangle. 

e Select anyone of the through points, as 
shown; the selected vertical line is offset 
through the selected point. 

e Again, select the left vertical line. 

e Move the pointer, and then select the 


remaining through point. 


A 


Line to select 


Through points 
Select the Object layer from the Layer drop- 
down in the Layers panel. 
Activate the Line tool and select the 


intersection points on the front view, as 


shown. 





First point 


Likewise, create the object lines in the top 


view, as shown below. 
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e Select the Construction layer from the 
Layers panel. 


e Click the Construction Line button on the 


Draw panel. 





e Select the Offset option from the command 


line. Next, select the Through option. 





e Select the inclined line on the front view. 





Next, select the intersection point as shown 


below. 







Through Point 


A 





NZ 


Through point 


r Sg to select Ig 
e Likewise, create other construction lines as 
shown below. 


e Press Esc to deactivate Construction Line 











command. 
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e Activate the Construction Line command 
and select Offset from the command line. 

e Type 80 and press ENTER. 

e Select the inclined line of the front view, as 
shown. 

e Move the pointer toward right and click to 
create the construction line. 





Construction line 
J ra! created 
LN 
iesea) 
LC 


e Create other construction lines, as shown. 
The offset dimensions are given in the 
figure. 


INO? 
SL 

Ay 
> 


e Set the Object layer as current layer. Next, 
create the object lines using the intersection 
points between the construction lines. 

e Use the Circle tool and create a circle of 35 


mm diameter. 


e Set the Construction layer as current layer. 
Create projection lines from the circle. 
e Create the other object lines, hidden lines, 


and center lines, as shown below. 


e The drawing after hiding the Construction 
layer is shown next. 


e Save the file as auxiliary_views.dwg. 
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Creating Named views 


While working with a drawing, you may need to 
perform numerous zoom and pan operations to 
view key portions of a drawing. Instead of doing 
this, you can save these portions with a name. Then, 


restore the named view and start working on them. 


e Open the ortho_views.dwg file (The 
drawing file created in the Orthographic 
Views section of this chapter). 

e Click the View tab on the ribbon. 

e Click the right mouse button on the ribbon 
and select Show Panels > Views. This 
displays the Views panel on the ribbon. 

e Tocreate a named view, click View > Views 


> View Manager on the ribbon; the View 








Manager dialog appears. 
A View Manager x 
Current View: Current 
Views 
| Q Current View - 


[È Model Views 


Layout Views 


+- Preset Views 


Camera X 

Camera Y 0 New... 

Camera Z 

Target X 

Target Y 

Target Z 

Roll angle 

Height 532.8239 

Width 32¢ 

Perspective Off 

Lens length. 59 

Field of view 40 
Clipping = 


Front plane Q0 


Cancel Apply Help 


Click the New button on the View Manager 
dialog; the New View/Shot Properties 
dialog appears. 

Select the Define Window option from the 
Boundary section of the New View/Shot 
Properties dialog. 

Create a window on the front view, as 


shown below. 


First corner 


Second 


| commer 


Press ENTER to accept. 


Enter Front in the View name box. 








A New View / Shot Properties 


View name: | Front §—- 


View category: | <None> 








View type: Still 


View Properties Shot Properties 


Rowindarw 


Click OK on the New View/Shot Properties 
dialog. 
Likewise, create the named views for the top 


and right views of the drawing. 





A View Manager 


Current View: Current 
Views 
| QQ Current 
+- Model Views 
kè Front 
VÈ Right 
me Top 
Layout Views 
| E a Preset Views 
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e To set the Top view to current, select it from 
the Views tree and click the Set Current 
button on the dialog. Next, click OK on the 
View Manager dialog; the Top view will be 


zoomed and fitted to the screen. 


= 


e Save and close the file. 





Exercise 3 


Create the orthographic and auxiliary views of the 


Exercise 1 object shown below. 


Create the orthographic views of the object shown 


below. 





Exercise 2 


Create the orthographic views of the object shown 


below. 
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Exercise 4 


Create the orthographic and auxiliary views of the 


object shown below. 
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Chapter 6: Dimensions and Annotations 


In this chapter, you will learn to do the following: 


e Create Dimensions 

e Create Dimension Style 

e Add Leaders 

e Create Centerlines 

e Add Dimensional Tolerances 
e Add Geometric Tolerances 


e Edit Dimensions 


Dimensioning 
In previous chapters, you have learned to draw shapes of various objects and create drawings. However, while 


creating a drawing, you also need to provide the size information. You can provide the size information by 
adding dimensions to the drawings. In this chapter, you will learn how to create various types of dimensions. 


You will also learn about some standard ways and best practices of dimensioning. 


Creating Dimensions 
In AutoCAD, there are many tools available for creating dimensions. You can access these tools from the Ribbon, 


Command line, and Menu Bar. 


y | ISO-25 ~|- ri, Ay 
2% = 
i U Y 7 79 
Dimension E Caen a E Ea 
f-| Linear ~ tz] Quick ff Continue ~ 
‘Phil H Ae Hel e i O pA 
IQ Dimensions 4 


The following table gives you the functions of various dimensioning tools. 


Dimension This tool creates a dimension based on the selected geometry. 


51,25 t 
Sa 


—_ a 
e's l 
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Create a rectangle, circle, arc, and two intersecting lines, as 
shown in the previous figure. 

Click Annotate > Dimensions > Dimension on the ribbon. 
Select a line, move the pointer, and click to create the linear 
dimension. 

Select a circle, move the pointer, and click to position the 
diameter dimension. 

Select an arc, move the pointer, and click to position the radial 
dimension. 

Place the pointer on the arc, type L, and press Enter. Select the 
arc, move the pointer, and click to position the arc length 
dimension. 

Place the pointer on the arc, type A, and press Enter. Select the 
arc, move the pointer, and click to position the angle of the arc. 
Select two non-parallel lines and position the angular dimension 


between them. 


Likewise, you can create other types of dimensions using the Dimension 


tool. 


Linear This tool creates horizontal and vertical dimensions. 


22,3 


12,22 | 








22,3 
Click Annotate > Dimensions > Dimension drop-down> Linear 
on the ribbon. 

Select the first and second points of the dimension. 

Move the pointer in horizontal direction to create a vertical 
dimension (or) move in the vertical direction to create a 
horizontal dimension. 


Click to position the dimension. 
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Aligned This tool creates a linear dimension parallel to the object. 


Aj NS 


Click Annotate > Dimensions > Dimension drop-down > 
Aligned on the ribbon. 

Select the first and second points of the dimension line (or) press 
Enter and select the line. 


Move the pointer and click to position the dimension. 


Arc Length It dimensions the total or partial length of an arc. 
= (149 24 


288 


i 


é 


Click Annotate > Dimensions > Dimension drop-down > Arc 
Length on the ribbon. 

Select an arc from the drawing. 

If you want to dimension only a partial length of an arc, select 
Partial option from the command line. Next, select the two 
points on the arc. 


Move pointer and click to position the dimension. 


Continue It creates a linear dimension from the second extension line of the 


| | | previous dimension. 


15 20 


e Create a linear dimension by selecting the first and second 





points. 
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Second point First point 


fy 


e Click Annotate > Dimensions > Continue on the ribbon; a chain 
dimension is attached to the pointer. 
ISO-25 


Fone = H: Current 


Dimension 


H- ie 


[| cornue | | Continue 
| | Baseline 


e Select the third and fourth points of the chain dimension. 


30 


Third point | | 


N 


Fourth point 


e Position the chain dimension. Next, right-click and select Enter. 


Baseline It creates dimensions by using the previously created dimension, as 


’ | i shown below. 


e Create a linear dimension by selecting the first and second 





points. 
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Second point First point 


yy 


Click Annotate > Dimensions > Continue > Baseline on the 
ribbon. 
Select the base dimension. 


Select the third and fourth point of the baseline dimension. Next, 


right-click and select Enter. 


65 
50 
Third point 30 
Fourth point 


Angular It creates an angular dimension. 


Á 


8 o 





Click Annotate > Dimensions > Dimension drop-down > Angle 
on the ribbon. 

Select the first line and second line. 

Move the pointer and position the angle dimension. 

To create an angle dimension on an arc, select the arc and 
position the dimension. 

To create an angle dimension on a circle, select two points on the 


circle and position the angle dimension. 
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It adds a diameter dimension to a circle or an arc. 


e Click Annotate > Dimensions > Dimension drop-down> 
Diameter on the ribbon. 


e Select a circle or an arc and position the dimension. 


It adds a radial dimension to an arc or circle. 


It creates jogged dimensions. A jogged dimension is created when it is 


not possible to show the center of an arc or circle. 


R2 


Click Annotate > Dimensions > Dimension drop-down > 
Jogged on the ribbon. 

Select an arc or circle. 

Select a new center point override. 


Locate the dimension and the jog location. 
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Dimension, 
Dimjogline 


+y 


Center Mark 


O 


~ 


Centerline 


Dimension location 
R2 


"i 


Jog location 


Center point override 


It creates a jogged linear dimension. 


47 


Click Annotate > Dimensions > Dimension, Dimjogline on the 
ribbon. 

Select the linear dimension to add a jog. 

Define the location of the jog on the dimension. 


CENTERMARK Tt adds a center mark to a circle or an arc. 


e Click Annotate > Centerlines > Center Mark on the ribbon. 
e Select an arc or a circle; the center mark will be positioned at its 


center. 


CENTERLINE It creates a centreline between two lines. The centreline has the 


associative property. It changes with the position of the lines 
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e Click Annotate > Centerlines > Centerline on the ribbon. 
e Select two lines which are parallel or non-parallel to each other; a 


centreline is created between them. 


Ordinate . . = 
It creates ordinate dimensions based on the current position of the User 


0 Coordinate System (UCS). 


40 


(Y-Coordinate Value) 20 


O 
N 


(X-Coordinate Value) 
Click Annotate > Dimensions > Dimension drop-down > 
Ordinate on the ribbon. 
Select the point of the object. 
Move the pointer in the vertical direction and click to position 
the X-Coordinate value. 


Select the point of the object. 
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e Move the pointer in the horizontal direction and click to position 


the Y-Coordinate value. 


Quick It dimensions one or more objects at the same time. 
Dimension 


tzl 


Click Annotate > Dimensions > Quick Dimension on the 
ribbon. 
Select one or more objects from a drawing. 


Right-click and position the dimensions. 


Adjust Space In the following figure, the drawing on the left side has congested 
a, dimensions, whereas the right side drawing has dimensions with ample 
space between them. You can use the Adjust Space tool to adjust the 
space between the dimensions. 





Ge 








DIMSPACE 














Click Annotate > Dimensions > Adjust Space on the ribbon. 
Select the base dimension from which the other dimensions are 
to be adjusted. 

Select the dimensions to adjust. 

Right-click to accept. 

Enter the space value or select the Auto option; the dimensions 


will be adjusted with respect to the base dimension. 
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DIMBREAK It adds breaks to a dimension, extension, and leader lines. 








Click Annotate > Dimensions > Break on the ribbon. 

Select the dimension to add a break. 

Select the dimension or object intersecting the dimension 
selected in the previous step. This breaks the dimension by the 
intersecting object. 


Right-click to exit the tool. 


Inspect DIMINSPECT 
ra 


It creates an inspection dimension. The inspection dimension describes 


how frequently the dimension should be checked during inspection 


process to ensure the quality of the component. 


Dimension Value Inspection rate 


e Click Annotate > Dimensions > Inspect on the ribbon; the 
Inspection Dimension dialog appears. 
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A 
+ | Select dimensions 


Shape Label/Inspection rate 


@ Round iabe 


O Angular  <xxx|100%> 


Inspection rate 
XXX 100% 100% 





(_) None 





Click the Select dimensions button on the dialog and select the 
dimension to apply the inspection rate. 

Right-click to accept. 

Select the shape of the inspection from the Shape section. 

Enter the Inspection rate. 100% means that the value will be 
checked every time during the inspection process. 50% means 
half the times. 

If required, select the Label check box and enter the inspection 
label. 

Click OK. 





Example: e Create four new layers with the following 


settings. 
In this example, you will create the drawing as 5 


shown in figure and add dimensions to it. Layer Lineweight 











O16— 
e Type LIMMAX and press ENTER. 








e Type 100, 100 and press ENTER to set the 





maximum limit of the drawing. 
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e Click Zoom All on the Navigation Bar. A H- = Q 
rs -s 
e Create the drawing on the Object and Text Dimension” “| Layer ° 
7 Properties £9 
Hidden layers. 
Ay Standard v 
—> 4, ISO-25 X 
{2 Standard = 
> Standard v 


P 


5 at Annotation 


The Dimension Style Manager dialog appears. 





A Dimension Style Manager x 


Current dimension style: ISO-25 























Styles: Preview of. ISO-25 
| A Annotative | 14,11 SetC 
| re et Current 
| Standard | New... 
e Select the Dimensions layer from the Layer aa 
drop-down in the Dimensions panel. Override. 
Compare... 
Mechanical =J" mt +) ; 
gia | 
bimension Muse Current =] a tal Ta J 802 
[=] iE Use Current | Don'tlist styles in Xrefs 
a - jer 


E Centerline | 
Meee The basic nomenclature of dimensions is given 


BB Hidden | below. 
BE object 


Dimension text 





Extension line x 
Creating a Dimension Style NTI Lats aie 
Dimension line 
A The appearance of the dimensions depends 
1.1955 
on the dimension style that you use. You can create 2.0207 
a new dimension style using the Dimension Style 60° 
Manager dialog. In this dialog, you can specify / 
R0.8045 \ 
various settings related to the appearance and ag CAM ongular dimension 
eaqer 
behaviour of dimensions. The following example 
helps you to create a dimension style. By default, the ISO-25 or the Standard dimension 


style is active. If the default dimension style does not 


e Expand the Annotation panel on the Home suit the dimensioning requirement, you can create a 


ribbon tab and click Dimension Style. new dimension style and modify the nomenclature 


of the dimensions. 
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e To create anew dimension style, click the 
New button on the Dimension Style 
Manager dialog; the Create New 
Dimension Style dialog appears. 

e Inthe Create New Dimension Style dialog, 
enter Mechanical in the New Style Name. 

e Select ISO-25 from the Start With drop- 


down and click Continue. 





A Create New Dimension Style x 


New Style Name: 
Mechanica] < 


Start With: 
ISO-25 


Cancel 


+ v 


Hel 
[_]Annotative 


Use for: 


All dimensions v 





e Inthe New Dimension Style dialog, click 
the Primary Units tab. 

e Ensure that the Unit Format is set to 
Decimal. 

e Set Precision to 0. 


e Select Decimal separator > *.’(Period). 





A New Dimension Style: Mechanical 


Lines Symbols and Arrows Text Fit Primary Units Alt 


Linear dimensions 


Unit format: Decimal <—— v 
Precision 0 <+ v 
Fraction format Horizontal 

Decimal separator: '' (Period) <+ 


Round off 


e E 





Prefix: 

















Study the other options in the Primary Units tab. 
Most of them are self-explanatory. 


e Click the Text tab. 


e Ensure that the Text height is set 2.5. 


e Inthe Text placement section, set the 
Vertical and Horizontal values to Centered. 


e Select Text alignment > Horizontal. 





A New Dimension Style: Mechanical x 


Lines Symbols and Arrows Text Fit Primary Units Alternate Units Tolerances 


Text appearance 





Text style: Standard SA | 

Text color: H ByBlock {v 
Fill color: LI None v 
Text height —— 7 o $ 








Fraction height scale: 


[_]Draw frame around text 


Text placement Text alignment 


Vertical: Centered <+ {v 





®© Horizontl — 
Horizontal: Centered <q v 

O Aligned with dimension line 
View Direction: Left-to-Right ~ 
Offset from dim line: 0.625 = O ISO standard 


Study the other options in the Text tab. These 
options let you to change the appearance of the 


dimension text. 


e Click the Lines tab on the dialog. 
e In this tab, notice the two options in the 
Extension lines section: Extend beyond dim 


lines and Offset from origin. 


Extend beyond dim lines 
r 


Offset from origin 


e Set Extend beyond dim lines and Offset from 
origin to 1.25. 
o 


Set the Baseline spacing in the Dimension lines 


section to 5. 


Study the different options in this tab. The options in 
this tab are used to change the appearance and 
behaviour of the dimension lines and extension 


lines. 
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A Nen Dimensio Site: Mechanical x e Select the circles from the drawing to apply 
Lines Symbols and Arrows Text Fit Primary Units Alternate Units Tolerances 

TEETE z the center mark to them. 

Color: W 8yBlock v ia | 

Linetype: —— ByBlock es 


Lineweight —— ByBlock v 


M 


Extend beyond ticks: 


Baseline spacing: 7 





k 


a 
v 
a 
Y 





. R11 
Suppress: []Dim line 1 [_]Dim line 2 
Extension lines x 
Color: i 5yBlock ¥ Extend beyond dim lines: 1.25 
Linetype ext line 1: — ByBlock Vv 

Offset from origin: 1.25 
Linetype ext line 2: — ByBlock v RS 

[_] Fixed length extension lines 
Lineweight: —— ByBlock v 

Length: 1 = 

Suppress: [_] Extline 1 [C] Extline 2 





Cancel Help 








e Click the Symbols and Arrows tab and set 
Arrow size to 3 and Center Marks to 3. e On the ribbon, click Annotate > 


e Select the Line option in the Center marks m 
Dimensions > Dimension" ~. 


section. e Make sure that the Object Snap icon is 


turned on the status bar. 





ai e Select the lower right corner of the drawing. 
A - 
e Select the endpoint of the center mark of the 
Center marks 
O None 7 pma small circle; the dimension is attached to the 
C) Mark È + + ; 


e Move the pointer vertical downwards and 
Notice the different options in this tab. The options position the dimension, as shown below. 
in this tab are used to change the appearance of the 
arrows and symbols. Also, you can set the 
appearance of the center marks and centrelines of 


circles and arcs. 


e Click OK to accept the settings. 





e Click Set Current on the Dimension Style Second point 


First point 
Manager dialog; the Mechanical dimension 


style will be set as current. e Select the Baseline option from the 
e Click Close to close the dialog. command line. 


e On the Annotate tab of the ribbon, click 
AN 
-+-} 


Centerlines > Center Mark ~~ . 
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e Select the right extension line of the linear e Save and close the drawing. 


dimension; a dimension is attached to the oX RB /-@10 




















pointer. } 
ees, [| * 

e Select the endpoint of the center mark of the 5 

large circle; another dimension is attached to 

the pointer. | 
e Select the lower left corner of the drawing. T 
e Press ENTER twice. | 

Adding Leaders 


A leader is a thin solid line terminating with an 
Second point 





arrowhead at one end and a dimension, note, or 
First point symbol at the other end. In the following example, 
you will learn to create a leader style, and then 


te a leader. 
e Select the Angular option from the een nec 


command line. 


Example 1: 


e Select the two angled lines of the drawing 


and position the angle dimension. e Draw a square of 24 mm side length. 


e Select the large circle and position the e Create a circle of 10.11 mm diameter at 


diameter dimension. center of the square. 
e Likewise, select the small circle and position 

the dimension. 
e Select the fillet located at the top left corner; 

the radial dimension is attached to the 


pointer. 


e Select Mtext from the command line and 


type 2X and press SPACEBAR. e Click Home > Draw > Arc > Center, Start, 
e Click in the graphics window to update the Angle on the ribbon. 
dimension text. e Select the center point of the circle. 
e Next, position the radial dimension e Move the pointer horizontally toward right. 
approximately at 45 degrees. e Type 6 as the radius and press ENTER. 
e Likewise, apply the other dimensions, as e Type 270 as the included angle and press 
shown. ENTER. 
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e On the Home tab of the ribbon, expand 
Annotation panel and click Multileader 
Style icon; the Multileader Style Manager 
appears. 


A kdu A? 


Tet Dimension Layer 7 
z Properties =o 


Ay Standard € 
„i Mechanical ¥ 
Ma Sones r 
Ep Standard x 
m Annotation 


e Inthe Multileader Style Manager dialog, 
click the New button; the Create New 


Multileader Style dialog appears. 








A Multileader Style Manager x 


Current multileader style: Standard 














Styles: Preview of. Standard 
| 4 Annotative Set Current 
——_— New... 
Default Text Modify... 
List 
All Styles v 


e Inthe Create New Multileader Style dialog, 
enter Hole callout in the New style name 
box and select Standard from the Start with 


drop-down. 








A Create New Multileader Style x 
New style name: 
Hole callout A 
Start with: Cancel 
Standard  <—_— v 
Help 
[_]Annotative 


e Click Continue; the Modify Multileader 
Style dialog appears. 

e Click the Leader Format tab and set the 
Arrowhead Size to 2.5. 


Arrowhead 


Symbol: + Closed filled ~ 


lps k 


Also, notice the other options in this tab. They are 


Size: 


used to set the appearance of the multileader lines 
and the arrow head. 
e Click the Leader Structure tab and set the 
Landing distance to 5. 


Landing settings 
W] Automatically include landing 
W] Set landing distance 


5 =| —— 


e Click the Content tab and set the Text 
height to 2.5. 


The other options in this tab are used to define the 
appearance of the text or block that will be attached 
at the end of the leader line. 


e Click OK on the Modify Multileader Style 
dialog. 

e Click Set Current on the Multileader Style 
Manager dialog. 

e Click Close to close the dialog. 

e Click Annotate > Leaders > Multileader on 


the ribbon. 
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JO &, Hole callout ¥ 


or? A 


Multileader 





Leaders y| 


e Click the down arrow next to the Polar 
tracking button on the status bar and select 


45 from the menu. 


e Activate the Polar tracking O button on the 
status bar. 

e Select a point in the first quadrant of the arc. 

e Move the pointer in the top right direction 


and click to create the leader. 


Second point 


First point 


e Type M12x1.75 - 6H 16 in the text editor. 
Next, you must insert the depth symbol 
before 16. 

e Position the pointer before 16 and click the 
Symbol button on the Insert panel of the 
Text Editor ribbon; a menu appears. 


BS 


Field | Spe 
Che 





marr © 


e Click Other on the menu; the Character 


Map dialog appears. 


Non-breaking Space Ctrl+Shiftt+Spac 





e Inthe Character Map dialog, select GDT 
from the Font drop-down. 

e Select the Depth symbol from the fonts 
table. 





i 
4® Character Map 








Font : 4 GoT 



















































































Characters to copy : F Copy | 


[T] Advanced view x 


U+0078: Latin Small Letter X 








e Click Select and Copy buttons. 

e Close the Character Map dialog. 

e Right-click and select Paste; the depth 
symbol is pasted in the text editor. 

e Adjust the spacing so that the complete text 
is in one line. 


e Click in the graphics window. 


M12x1.75 - 6H 716 


Adding Dimensional Tolerances 


During the manufacturing process, the accuracy of a 
part is an important factor. However, it is impossible 
to manufacture a part with the exact dimensions. 
Therefore, while applying dimensions to a drawing 
we provide some dimensional tolerances, which lie 
within acceptable limits. The following example 
shows you to add dimension tolerances in 


AutoCAD. 


Example: 


e Create the drawing, as shown below. Do not 
add dimensions to it. 
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R17 
ie e Click OK on New Dimension Styles dialog. 
1 
e Click Set Current and Close on the 


Dimension Style Manager dialog. 
e Apply dimensions to the drawing. 
= 


26 9 
F +0.05 
R179 05 


e Create anew dimension style with the name 





a 


8 
Tolerances. T 3 
“ag 
e Inthe New Dimension Styles dialog, click [ 
g8+0.05 | 
the Tolerances tab. -0.05 
e Inthe Tolerances tab, set the Method as . . o’ 
Geometric Dimensioning and 
Deviation. 
e Set Precision as 0.00. Tolerancing 
e Set the Upper Value and Lower Value to Earlier, you have learned how to apply tolerances to 
0.05. the size (dimensions) of a component. However, the 
e Set the Vertical position as Middle. dimensional tolerances are not sufficient for 
e Specify the following settings in the Primary manufacturing a component. You must give 
Units, Text, and Symbols and Arrows tab: tolerance values to its shape, orientation and 


position as well. The following figure shows a note 


Primary Units tab: which is used to explain the tolerance value given to 
Unit format: Decimal the shape of the object. 

Precision: 0.00 

Decimal Separator: *.’Period Note: The vertical face should not taper 


over 0.08 from the horizontal face 


Text tab: 
Text Height: 2.5 


90° 
Text placement: 
23 
Vertical:Centered 
Horizontal:Centered 


— 


Text alignment: Horizontal 


Symbols and Arrows tab: Providing a note in a drawing may be confusing. To 
Arrow Size: 2.5 avoid this, we use Geometric Dimensioning and 
Center Marks: Line Tolerancing (GD&T) symbols to specify the 
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tolerance values to shape, orientation and position of 
a component. The following figure shows the same 
example represented by using the GD&T symbols. 
In this figure, the vertical face to which the tolerance 


frame is connected, must be within two parallel 





planes 0.08 apart and perpendicular to the datum 


reference (horizontal plane). 


The Geometric Tolerancing symbols that can be used to interpret the geometric conditions are given in the table 


below. 


me 
Cylindricity AY 
To represent the shape of a single 


feature. 


Circularity 


Profile of a surface 


Profile of a line EN 


~ 


Perpendicularity 


To represent the orientation of a 


feature with respect to another 


feature. to 


Angularity 
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Position 


Cocentricity and 


coaxiality 


To represent the position of a 
feature with respect to another 


feature. 


Example 1: 


In this example, you will apply geometric tolerances 


to the drawing shown below. 


20 50 


: J 


e Create the drawing as shown below. 


O16 


|_L_|0.05 | A | 


20 50 = 


— _—! 





— 


30 
O16 





—= 





e Click Annotate > Dimensions > Tolerance 
on the ribbon; the Geometric Tolerance 


dialog appears. 





ISO-25 -T EA 
r 
Z -0 
e _. Use Current v 2 : 
Dimension x tzi E T 
A Jogged ~ fF] Quick [5° Baseline ~ 
H e H e i fA 
m Dimensions xy 


e Inthe Geometric Tolerance dialog, click the 


upper box of the Sym group. The Symbol 

















dialog appears. 
A Geometric Tolerance x 
Sym Tolerance 1 Tolerance 2 Datum 1 Datum 2 Datum 3 
E E E E E E 
E E E 





Height: [ Projected Tolerance Zone: 5 


E EH | 
E E E E E 
| 
Datum Identifier: ! | 


e Inthe Symbol dialog, click the 
Perpendicularity symbol. The symbol 
appears in the Sym group. 
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e Click in the top left box in the Tolerance 1 e On the Leader Structure tab, set Maximum 
group. The diameter symbol appears in the leader points to 2. 
box. e Click the Content tab and select Multileader 
e Enter .05 in the box next to the diameter type > Block. 
symbol. e Select Source block > Box. 


e Set the Scale value to 0.75. 


WA. Geometric Tolerance 





Sym Tolerance 1y/ Ti e Click OK, Set Current, and Close. 
MH B® ll e On the Home ribbon tab, click Annotation > 
E E i a 

Multileader { os 


e Enter A in the upper box of the Datum 1 
e Specify the first and second points of the 


eroup. 
datum reference as shown. 
Datum” Datur 
HE: | e On the Edit Attributes dialog, set type A in 
= x the Enter tag number box. 
Projected Tolerance Zone: ° Click OK. 


e Click OK and position the Feature Control 


r= ee 


frame as shown below. 


50 nd 


30 





a Editing Dimensions by Stretching 


Next, you must add the datum reference. In AutoCAD, the dimensions are associative to the 


drawing. If you modify a drawing, the dimensions 


e On the Home ribbon tab, expand the will be modified, automatically. In the following 
Annotation panel and click Multileader example, you will stretch the drawing to modify the 
Style iP dimensions. 


e Click the New button. 


e On the Create New Multileader Style Example: 
dialog, type Tolerance in the New Style e Create the drawing as shown below and 
name box, and click Continue. apply dimensions to it. 


e Click the Leader Format tab and select 
Arrowhead > Symbol > Datum triangle 
filled. 


e Set the Size to 2.5. 
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rh, 
aa ey ov 
t S i 
o + %0 
L 50 | 





e Click Home > Modify > Stretch on the 


ribbon. 


e Drag a window and select the right-side 


circles and the horizontal lines. 








e Right-click and select the center point of the 
right-side circles. 

e Move the pointer to stretch the drawing; 
you will notice that the horizontal 
dimension also changes. 

e Type 30 and press ENTER; the horizontal 


dimension is updated to 80. 


Ae 
„S 
` + gS 
E i ` r 
I ! mS 
© O. 
o» | 70 
80 


Modifying Dimensions by Trimming 
and Extending 

In earlier chapters, you have learned to modify 
drawings by trimming and extending objects. In the 
same way, you can modify dimensions by trimming 


and extending. The following example shows you to 


modify dimensions by this method. 


Example: 


e Create a drawing as shown below and add 
dimensions to it. 


10. 10 


18 


30 


| 50 


e Click Home > Modify > Trim on the ribbon. 
e Select the horizontal edge as shown in figure 
and right-click to accept. 


Edge to select 


/ 


50 | 


10. 10 


Dimension to select 


18 


30 
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e Select the vertical dimension with the value 
18. This trims the dimension up to the 


selected edge. 


10.10 






| 50 | 


e Press ESC. 

e Click Home > Modify > Trim > Extend on 
the ribbon. 

e Select the vertical edge as the boundary, as 


shown below. Next, right-click to accept. 


Boundary to select 


10.10 


Dimension to select 


e Select the horizontal dimension with the 
value 10. This will extend the dimension up 
to the selected boundary. 


e Press Esc. 


10 30 


ol g 
9 


| 00 | 


Using the DIMEDIT command 


The DIMEDIT command can be used to modify 


dimension. Using this command, you can add text to 


a dimension, rotate the dimension text and extension 


lines or reset the position of the dimension text. 


Example 1: (Adding Text to the 


dimension) 


Type DED in the command line and press 
ENTER. 

Select the New option from the command 
line; a text box appears. 

Enter TYP in the text box and press the 
SPACEBAR. 


Typ 0 
Left-click and select the dimension with 


value 10. 
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e Press ENTER; the dimension text will be 


changed. 


Typ 10 30 


Example 2: (Rotating the dimension text) 


e Enter DED in the command line and select 
the Rotate option; the message, “Specify 
angle for dimension text” appears in the 
command line. 

e Type 30 and press ENTER. 

e Select the dimension with the value 50 and 
right-click. The angle of the dimension text 
is changed to 30 degrees. Note that the angle 


is measured from the horizontal axis (X- 


axis). 
Typ 10 30 
ep 
Using the Update tool 


The Update tool is used to update a dimension with 
the currently active dimension style. For example, if 
you have created a new dimension style, you can 
apply it to an already existing dimension using the 
Update tool. The following example shows you to 


update a dimension. 


Type D in the command line and press 
ENTER; the Dimension Style Manager 
dialog appears. 

In the Dimension Style Manager dialog, 
select Standard from the Styles list and click 
Modify. 

In the Modify Dimension Style dialog, click 
the Text tab, and then set the Text height to 
2.5. 

Click the Text Style button; the Text Style 
dialog appears. 





A Modify Dimension Style: Standard 


Lines Symbols and Arrows Text Fit Primary Units £ 


Text appearance 


Text style: Standard v LJ 


In the Text Style dialog, change the Font 





Style to Italic. 

Click Apply and close the Text Style dialog. 
Click OK on the Modify Dimension Style 
dialog. 

Click Close on the Dimension Style 
Manager dialog. 

In the Dimensions panel, set the dimension 


style to Standard. 


ae Standard i ~ i mt ++ 
"£ Bue Current =» z| zg 
Dimension =E TEMER m E Ti 

| Linear ~ lp] Quick PHI ~ 
Dimensions * Y 


Click the Update button on the Dimensions 


panel. 
i = —|-4 Prg 
ri Standard dk E, Ay 
“ # TB uUse c t + D 
Dimension E See A i 
|-| Linear ~ fg Quick HH ~ 
Dimensions ¥ 4 
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e Select the horizontal dimension with the 
value 30. Next, right-click; the dimension 
will be updated with the current the 


dimension style. 


s 


Typ 10 30 


1 


e gE al 


2 


s- yh ~ ěžě 


Using the Oblique tool 


1p 30.0000 


The Oblique tool is used to incline the extension 
lines of a dimension. This tool is very useful while 
dimensioning the isometric drawings. It can also be 
used in 2D drawings when the dimensions overlap 


with each other. 


Example: 

In this example, you will create an isometric 
drawing and add dimensions to it. Next, you will 
use the Oblique tool to change the angle of the 
dimension lines. 


40 


ON A 


e Type-in DS in the command line, and then 
press Enter. 

e On the Drafting Settings dialog, click the 
Snap and Grid tab. 

e Inthe Drafting Settings dialog, set Snap 
type to Isometric snap and click OK. 


Snap type 
(@) Grid snap 
0 Rectangular snap 


(@) lsometic snap === 


~) PolarSnap 


e Turn on the Snap Mode and the Ortho 
Mode. Also, turn on the Dynamic Input. 

e Click Zoom All on the Navigation Bar. 

e Type Lin the command line and press 
ENTER. 

e Click at a random point and move the 
pointer vertically. 

e Type 40 in the command line and press 
ENTER; a vertical line will be created. 

e Move the pointer toward right; you will 
notice that an inclined line is attached to the 


pointer. 
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e Right-click and select Copy-Selection from 


the shortcut menu. 





aa e Select the lower left corner point as the base 
point. 
e Type 30 and press ENTER; an inclined line Base poi —= Th i 





is drawn. 
e Move the pointer toward downward and Pay 


SS Ene CO Sie et e Move the pointer toward right and click 


when the tooltip shows 40 < 30. 


e Right-click and select Enter. 


is 20.0000 < 270° 


e Move the pointer toward right and click 
when the tooltip displays 30 < 330. 


e Move downward and click when the tooltip 
< 
Sa ee e Use the Line tool and connect the endpoints 


e Move the pointer toward left and click on ofthe two sketches: 


the start point of the sketch. 


e Right-click select Enter. 


e Turn off the Ortho Mode. w 


, , e Deactivate the ISODRAFT ™ and the 
e Create a selection window and select all the 


Snap Mode i the Status bar. 
objects of the sketch. A OE LE EE A ae 
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e Use the dimensioning tools and apply 


dimensions to the sketch. 


ar 


40 


ag an 


e Expand the Dimensions panel on the 
Annotate ribbon tab and click the Oblique 


button. 


| ; | 1SO-25 v | ig, Ay 

ama 

s > 4 -5 
= Use Current v ee 

Dimension ~ 2 iA al T 
A Jogged ” tz] Quick {7 Baseline ~” 

ea AE Hi ph pi bA 

H Dimensions y 


e Select the vertical dimensions and right-click 
to accept; the message, “Enter obliquing 


angle” appears in the command line. 


Fi 





Type 150 as the oblique angle and press 
ENTER; the dimensions are oblique as 


a 


shown below. 


40 


a 


Bs 


Beu te 


Again, click the Oblique tool on the 
Dimensions panel and select the aligned 
dimensions. Next, right-click to accept. 


Še. 
B Ai c 
oe 


Seat 
d 


40 





r 
` 
` 


` 
` 
` 
b 
zy ` 
Š 
BD. 
al 
` 
ne 


Type 90 as the oblique angle and press 
ENTER; the dimensions will be oblique as 


shown below. 
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~o 


Taa 


Editing Dimensions using Grips 





e You can also stretch angular or radial 


In Chapter 4, you have learned to edit objects using dimensions. 


grips. In the same way, you can edit dimensions 








using grips. The editing operations using grips are Pai 

discussed next. 90° ( | 
/ J 23 

Example 1: (Stretching the Dimension) | ( | 

e Select the dimension to display grips on it. Lae 26 = 

e Select the endpoint grip of the dimension. 

e Next, move the pointer and select a new ane 
point; the dimension value will be updated, x . - 
automatically. te . | 

n 23 


13.75 í | 








Example 2: (Moving the Dimension) 


e To move a linear dimension, select the 


middle grip and move the pointer. 
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29 





e Likewise, you can move the angular and 


radial dimensions. 











Example 3: (Modifying the Dimension 
text) 


e Select the dimension and position the 
pointer on the middle grip; a shortcut menu 
appears as shown below. 


oo) 


90° 


Stretch 

Move with Dim Line 
Move Text Only 
Move with Leader 
Above Dim Line 
Center Vertically 
Reset Text Position 


-—_26—+ 


The options in the menu are self-explanatory. You 
can perform the required operation by selecting the 
corresponding option. 


e Likewise, position the pointer on the 


endpoint of the dimension line and select 


the required option from the menu. 


Z| 





Stretch 
Continue Dimension 


en 


Baseline Dimension 
Flip Arrow 


Modifying Dimensions using the 
Properties palette 

Using the Properties palette, you can modify the 
dimensional properties such as text, arrow size, 
precision, linetype, lineweight, and so on. The 
Properties palette comes in handy when you want 


to modify the properties of a particular dimension 


only. 


Example: 


e Create the drawing shown in figure and 


apply dimensions to it. 


T 


90° | 7 


23 


e Select the vertical dimension and right-click. 
e Select Properties from the shortcut menu; 


the Properties palette appears. 
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e Inthe Properties palette, under the Lines & e Close the Properties palette; you will notice 
Arrows section, set the Arrow size to 2. that the properties of the dimension are 
Annotative No updated as per the changes made. 

Lines & Arrows = 
Arrow 1 ® Closed filled 
Arrow 2 ® Closed filled 


Arrow size le ——— 


Dim line linewe.... ———— ByBlock 90° 

Ext line linewei... t—— ByBlock 

Dim line 1 On 

Dim line 2 On 23 
Dim line color E ByBlock 

Dirn line linetype —— ByBlock | 


e Under the General section, set Color to el gl 






Blue. ; i ‘ ‘ 
Matching Properties of Dimensions 
or Objects 

Rotated Dimension 7 a “+ “He J 

General z In the previous section, you have learned to change 
— m D the properties of a dimension. Now, you can apply 
ayer eee . . : : 
Leipe Æ 2yBlock these properties to other dimensions by using the 
Linetype scale |@ Red Match Properties tool. 
Plot style DO Yellow 
eet. E Green 
ea ® Cyan e Click Home > Properties > Match 
Transparency = 

2 Ue 

aperin T Properties on the ribbon or type MA and 
Associative White 

Misc a press ENTER; the message, “Select source 
Dim styl vWeCcrranical . I1 e : 
ee = object” appears in the command line. 


e Set the Ext line offset value to 1.25. 


ByLayer v|: 





Match 
: Properties ————— ByLayer *¥ 
e Scroll down to the Text section and set Text 
Properties * Y 
height to 2. 
Ext line color @ EpElock 
Ext line ext 1.25 
Ext line offset 125 4— 
Text = 

Fill color None 


= | 


Fractional type Horizontal 


Text color a ByBlock 
Text height 7, 


Text offset 0.625 


Text outside ali... TT 


— 
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e Select the vertical dimension from the 
drawing; the message, “Select destination 
object(s) or [Settings]:” appears in the 


command line. 


e Select the Settings option from the 


command line; the Property Settings dialog 





appears. 
A Property Settings x 
Basic Properties 
ey 
Color ME Blue [ «| 
Layer 0 Cancel 
Linetype CENTER Help 
Linetype Scale 10 
Lineweight ByLayer 
Transparency ByLayer 
Thickness 0 
PlotStyle 


Special Properties 


Dimension Text Hatch 
Polyline [V] Viewport Table 
Material Multileader Center object 





In this dialog, you can select the settings that can be 
applied to the destination dimensions or objects. By 


default, all the options are selected in this dialog. 


e Click OK on the Property Settings dialog. 
Next, you must select the destination 


objects. 


e Select the other dimensions from the 
drawing; the properties of the source 


dimension are applied to other dimensions. 


“rH 
(Zh 


e Right-click and select Enter. 


Exercise 1 


Create the drawing shown below and create hole 


callouts for different types of holes. Assume missing 


dimensions. 


8 LJ Ø14 


Ø10 VV Ø16 X 90° 





Exercise 2 


Create the following drawings and apply 
dimensions and annotations. The Grid Spacing X= 


10 and Grid Spacing Y=10. 
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Exercise 3 


Create the drawing shown below. The Grid spacing 
is 10 mm. After creating the drawing, apply 
dimensional tolerances to it. The tolerance 


specifications are given below. 


Method: Limits 
Precision: 0.00 
Upper Value: 0.05 
Lower Value: 0.05 
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Chapter 7: Parametric Tools 


In this chapter, you will learn to do the following: 


e Apply Geometric and Dimensional Constraints 
e Create Equations using the Parameter Manager 


e Create Inferred Constraints 


Parametric Tools 


Parametric tools are one of the main advancements in CAD/CAM/CAE. Using the parametric tools, you can 
define the shape and size of a drawing by applying relations and dimensions between the objects. You can also 
use equations in place of dimensions. Changing one parameter of an equation would change the entire shape and 


size of the drawing. This makes it easy to modify the design. 


The parametric tools can be accessed from the Ribbon, Command line, and Menu Bar. 


LI Home Insert Annotate Parametric View Manage Output Add-ins A360 Express Tools 


E W © a E Show/Hide | aN, &) K el Show/Hide aie r 
ds Bl â E 


Ulm EA Show All Show All 
Auto Al = Linear Aligned ara E Delete Parameters 
Constrain Ò œ [G] = © Hide All 7 [Sl Hide All Constraints Manager 


Geometric `y | Dimensional v `| Manage | 


Geometric Constraints 


Geometric Constraints are used to control the shape of a drawing by applying geometric relationships between 
the objects. For example, you can apply the Tangent constraint to make a line tangent to a circle. You can use the 


Equal constraint to make two lines equal in length. 


The following table shows various geometric constraints and their functions. 
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i It is used to constraint a point to lie on another point or an object. 


Coincident e Click Parametric > Geometric > Coincident on the ribbon. 


e Select a point ona line or arc. 


e Select a point on another object; the two points will coincide with each other. 


A 


First point 


| 


Second point 


* Collinear Itis used to constraint a line along another line. The lines are not required to touch each 


other. 


Second object 


First obiect 


e Click Parametric > Geometric > Collinear on the ribbon. 


e Select the first line and the second line; the second line will be made collinear with 
the first line. 


© Concentric Itis used to make the center points of arcs, circles or ellipses coincident. 


Second circle 
i 


First circle 


e Click Parametric > Geometric > Concentric on the ribbon. 
e Select a circle or arc from the drawing. 


e Select another circle or arc; the second circle will be concentric with the first circle. 
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= Equal It is used to make two objects equal. For example, if you select two circles, the diameter of the 


two circles will become equal. If you select two lines, the length of the two lines will be equal. 


First object Second object 


Jey oO CO 


e Click Parametric > Geometric > Equal on the ribbon. 


e Select two objects from the drawing; the second object will be made equal to the first 


object. 


= Horizontal] tis used to make a line horizontal. You can also make two points lie along the horizontal 


axis. 


Line selected 


if 


Click Parametric > Geometric > Horizontal on the ribbon. 


Select a line to make it horizontal. 


If you want to make points horizontal, select the 2Points option from the command 


line and select the two points. 


( point 


First point 


a Vertical It is used to make a line vertical. You can also make two points vertical. 
e Click Parametric > Geometric > Vertical on the ribbon. 


e Select a line to make it vertical. 


e You can also use the 2Points option to make two points vertical. 


It is used to fix a point or an object at a particular location. 





e Click Parametric > Geometric > Fix on the ribbon. 
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e Select a point to make it fixed at its location. 


e You can also use the Objects option to select objects from the drawing. 
4 It is used to make two lines perpendicular to each other. 
Perpendicular 


Second object 


S 


First object 


e Click Parametric > Geometric > Perpendicular on the ribbon. 
e Select two lines from the drawing; the second line is made perpendicular to the first 


line. 


| Smooth It is used to make a spline continuous with another spline or arc. 


Second point 


First point 


e Click Parametric > Geometric > Smooth on the ribbon. 


e Select a spline curve. 
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e Select another spline or arc; the first curve will become continuous with the second 


curve. 


“ Parallel It is used to make two lines parallel to each other. 


second object 


KT 


w 


First object 


e Click Parametric > Geometric > Parallel on the ribbon. 


e Select two lines from the drawing; the second line is made parallel to the first line. 


[i Symmetric It is used to make two objects symmetric about a line. The objects will have same size, 


position and orientation about a line. 


C) S object 


A 


First object <+— Symmetry line 


C) |e 


Click Parametric > Geometric > Symmetric on the ribbon. 
Select two objects from the drawing. 
Select the symmetry line; the objects will be made symmetric about the selected line. 


You can also use the 2Points option to make two points symmetric about a line. 


It is used to make an arc, circle, or line tangent to another arc or circle. 





Ò Tangent 
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Second object 
First object 


e Click Parametric > Geometric > Tangent on the ribbon. 
e Selecta circle, arc, or line. 


e Select another circle, arc, or line; the second object will be tangent to the first object. 


dé The Auto Constrain tool is used to apply constraints to the objects, automatically. 
Auto 


e Click Parametric > Geometric > Auto Constrain on the ribbon. 
Constrain , , , , , , 
e Select the Settings option from the command line; the Constraint Settings dialog 


appears. 





A Constraint Settings 
Geometric Dimensional AutoConstrain 


Prior... Constraint Type Apply Move Up 
D1 Coincident Á= 

2 ~“Collinear ff Move Down 
/ Parallel 
x Perpendicular 
Ò Tangent 
©Concentric 
> Horizontal 
4| Vertical 
= Equal 


Select All 


Clear All 


QS SNK 


Reset 


Tangent objects must share an intersection point 
[_]Perpendicular objects must share an intersection point 


Tolerances 
Distance: Angle: 
0.05000 1.0 























In this dialog, select the constraints that you want to apply. You can also select the 
Tangent objects must share an intersection point and Perpendicular objects must 
share an intersection point options. 


Click OK. 


Select multiple objects by clicking on them or by dragging a selection window. 
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e Right-click and select Enter; geometric constraints are applied to the objects based on 


their geometric condition. 





Example: the center points of the two circles will be 


In this example, you will create the following horizontal. 


drawing by using the drawing and parametric tools. 


“ti Oo 


e Create four lines as shown below. 





e Open a new AutoCAD file. (C) 


e Create two circles and a line as shown in 


e Click the Coincident *— button on the 


figure. 


Geometric panel and select the two 


(C) endpoints of the lines as shown below; the 


Se endpoints will be made coincident. 


e Click Parametric > Geometric > Horizontal 


= on the ribbon. 
e Select the line to make it horizontal. C) 


e Press the SPACEBAR and select the 2Points 
option from the command line. 


e Select the large circle and the small circle; 
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Prem 


e Click the Auto Constrain button on the © 
Geometric panel and select the four lines as 
shown below. 


e Use the Parallel “ tool and make the two 


lines parallel, as shown below. 


N 






e Right-click and select Enter; constraints are 
applied to the selected objects, 


automatically. 


OO 


e Click the Vertical í| button on the 
Geometric panel and select the line as 
shown below; the line will become vertical. 
e Use the Perpendicular X tool and make the 


two lines perpendicular, as shown below. 
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x 





© Click the Coincident + button on the 
Geometric panel. 

e Select the Object option from the command 
line and select the large circle. 

e Select the endpoint of the lower horizontal 


line to make it coincident with the circle. 


e Use the Tangent © tool and make the two 
horizontal lines tangent to the large circle, as 
shown below. 


i between the large circle and the upper 


(>) horizontal line. 


o eO 


e Use the Trim tool and trim the unwanted 


e Likewise, apply the Coincident constraint 


portion of the circle. 
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Also, you will notice that the Tangent and 
Coincident constraints have been deleted. 
These constraints were the properties of the 
trimmed portion of the circle. As a result, 
constraints are also deleted along with the 


trimmed portion. 


Click the Auto Constrain button on the 
Geometric panel. 

Drag a window around the arc and 
horizontal lines. 

Right-click and select Enter; the Tangent 
and Coincident constraints are applied 


between the arc and the horizontal lines. 





Se CE 


-7 


Dimensional Constraints 


Dimensional constraints are applied to a drawing 
after applying the Geometric constraints. They are 
used to control the size and position of the objects in 
a drawing. You can apply the dimensional 
constraints using the tools available in the 


Dimensional panel of the Parametric ribbon. 


e Click the inclined arrow on the 
Dimensional panel; the Constraint Settings 
dialog appears. 

e On the Constraints Settings dialog, set 


Dimension name format to Name. 





A Constraint Settings x 
Geometric Dimensional AutoConstrain 


Dimensional constraint format 
Dimension name format 


d1 


"posavsusuavanccuvecocscaccosvevecesanengnonsecsovenseccsacsecocovevesovevesesonsusscssessosvessets, 





Show lock icon for annotational constraints 


Show hidden dynamic constraints for selected objects 





Cancel Help 
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e Click the OK button. 


e Click Parametric > Dimensional > Linear 


on the ribbon. 


cn 





Parametric Manage Output 


A &) §&) [Gl Show/Hide 


Lineal Aligned ai a al Show All 
al Hide All 


Dimensional a | 





e Select the two endpoints of the lower 
horizontal line; the dimensional constraint is 


attached to the pointer. 





= 





e Place the dimension constraint and left click. 





e Similarly, apply linear dimensions to other 


lines as shown below. 








You will notice that when you try to apply 
dimensional constraint to the horizontal line 
connected to the arc, the Dimensional Constraints 
message box appears. It shows that the dimension 
will over-constrain the geometry. In an over- 
constrained geometry, there are conflicting 
dimensions or relations or both. Click the Cancel 
button on the Dimensional Constraints message 


box. 








Dimensional Constraints x 


Applying a dimensional constraint would over-constraint the geometry. 
Do you want to: 


— Create a reference dimension 
A reference dimension is a driven dimension. It is named and can be used in expressions, 
but does not constrain the geometry. 


—> Reselect the objects to dimensionally constrain 


Cancel 





e Click the Diameter button on the 
Dimensional panel and apply the diameter 
dimension to the circle located on the left 


side. 
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a Farametric View Manage Output 0.13 D 


K~ A De [Gl Show/Hide 


Show All 
Linear Aligned = ral 
: |p] Hide All 


Dimensional " `| 





e Click the Parameters Manager button on the 
Manage panel; the Parameters Manager 


palette appears. 








v 











x 
a Je k > tr Search for parameter Q 
Delete |Parameters E 7 7 
Constraints| Manager Ñ >>|| Name Expression Value 


Manage =| Dimensional Constraint Parameters 
g dl 2962.3282... 2962.3282 
5i d2 1833.9374... 1833.9374 
al d3 928.39211... 928.3921 
& dial 762.03094... 762.0309 
&)radl 717.08890... 717.0889 











e Click the Radius button on the Dimensional 


panel and apply the radial dimension to the 


»> 

















Gh Parameters Manager 


All: 5 of 5 parameters displayed 


arc. 














e Double-click in the box next to the dial and 


Acuna View Manage Output 


iii ter 50. 
a ar Ae [3] Show/Hid enter 


á ty | Show All 





Linear Aligned 
[Gl Hide All le FF as Ex Search for parameter Q 


Dimensional v x — 








> Name Expression Value 


=] Dimensional Constraint Parameters 
E di 29623282... 2962.3282 
E d2 1833.9374.. 1833.9374 
al d3 928.39211.. 928.3921 
ÉJdial 50) «agp 62.0309 











5 &)radl 717.08890... 717.0889 
e Likewise, change the values of the other 
— radif 
dimensions as shown below. 
Tee 
Creating equations using the Ke) F p A Search for parameter 
Parameters Manager | |>>|| Name | Expression Value 
Equations are relations between the dimensional H Dimensional Constraint Parameters 
Wodi 3*dial+100 250 
constraints. Look at the drawing given below. In this eae raa 150 
drawing, all the dimensions are controlled by the al ia E i 
eidial 50 50 
diameter of the hole. In AutoCAD, you can create T Jrad] 2*dial 100 
this type of relations between dimensions very = 
easily using the Parameter Manager palette. You will notice that the circle is placed outside the 
loop. 


e Click Zoom All on the Navigation Bar to 


view the circle. 
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Creating Inferred Constraints 


The Infer Constraints button helps you to create 
constraints automatically. With this button active on 
the status bar, you can automatically create 


constraints while drawing a sketch. 


e On the status bar, click the Customization 
button and select Infer Constraints from the 
flyout. This adds the Infer Constraints 
button to the status bar. 

e Activate the Infer Constraints button on the 


status bar. 


Infer Constraints - On 
CONSTRAINTINFER 


Hs | Se eS See 
a 





e Click the Fillet button on the Modify panel 
of the Home ribbon. 

e Select the Radius option from the command 
line and enter 50 as the radius. 


e Create a fillet at the lower left corner of the 


sketch. 





You will notice that Tangent and Coincident 


constraints are applied, automatically. 


Click the Concentric © button on the 
Geometric panel. 
Select the circle located outside the loop and 


the fillet; they both will be concentric. 





Use the Radius tool from the Dimensional 
panel and apply the radius dimensional 
constraint to the fillet. 

Open the Parameters Manager palette and 


modify the rad2 value to 3/2*dia1. 





=~ 
Name Expression Value 


E Dimensional Constraint Parameters 
& |dl 3*dial+100 250 


hd2 3*dial 150 
ald3 = 3*dial/2 75 
Š dial 50 50 
& )radl 2*dial 100 


Š rad? 32rd = 


To hide all the Geometric Constraints, click 


the Hide All S button on the Geometric 


panel. 


Similarly, click Hide All |" on the 
Dimensional panel to hide all the 


dimensional constraints. 
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e To modify the size of the drawing, change 
the value of dial in the Parameters Manager 
window; you will notice that all the values 
will be changed, automatically. 


e Save and close the file. 


Exercise 1 


In this exercise, you need to create the drawing 
shown in figure and apply geometric and 


dimensional constraints to it. 




















Exercise 2 

In this exercise, you need create the drawing as 
shown below and apply geometric and dimensional 
constraints to it. Also, create relations between 
dimensions in the Parameter Manager. 


fve 44 
Frys 











T $p rE a Search for parameter © | 
>> || Name a | Expression | Value 
E Dimensional Constraint Parameters 
hjd  2*d2 
Bd P3 
ald 25 35 
dial  3/4*d3 18.75 


Š radi 2*dial 


AD 


$a PARAMETERS MANAGER 


All: 3 of 5 parameters displayed 
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Chapter 8: Section 
Views 


In this chapter, you will learn to: 


e Create Section Views 

e Set Hatch Properties 

e Use Island Detection tools 
e Create text in Hatching 

e Edit Hatching 


Section Views 


In this chapter, you will learn to create section 
views. You can create section views to display the 
interior portion of a component that cannot be 
shown clearly by means of hidden lines. This can be 
done by cutting the component using an imaginary 
plane. In a section view, section lines, or cross-hatch 
lines are added to indicate the surfaces that are cut 
by the imaginary cutting plane. In AutoCAD, you 


can add these section lines or cross-hatch lines using 


the Hatch tool. 


The Hatch tool 


The Hatch tool is used to generate hatch lines by 
clicking inside a closed area. When you click inside a 
closed area, a temporary closed boundary will be 
created using the PLINE command. The closed 
boundary will be filled with hatch lines, and then it 


will be deleted. 


Example 1: 


In this example, you will apply hatch lines to the 


drawing as shown in figure below. 


e Open a new AutoCAD file. 


STA 
Æ 
rd 
a 
a 
ef 


Create four layers with the following 


properties. 
Name ©... Fre. Lo. | Color 
o Go W of W white 
Centerline Q © of W white 
Constructi.. Q kt of W white 
Hatch line Q © of W white 
Object To tt of W white 


Linetype 
Continuous 
CENTER2 
Continuous 
Continuous 
Continuous 


Lineweight Transp: 
Default 0 
— Default 0 
— Default 0 
— Default 0 
— 1.30 m.. 0 





Create the drawing as shown below. Do not 


apply dimensions. 


90 


95 


Select the Hatch lines layer from the Layer 


drop-down. 


A S ee | | || 


Unsaved Layer State 


ad 


\) Leo? IEP Hatch lines x 


| 9 of Mo 


F $i- E a Centerline 
F i- E a Construction 


F 1i- E a Defpoints 
g $i- = a Hatch lines | 
Q af W Object X 





Click Home > Draw > Hatch on the ribbon, 


or enter H in the command line; the Hatch 


Creation tab appears in the ribbon. 
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| Example 2: 
IDOL aBONi 
— E OEA In this example, you will create the front and section 
.' a AMA D Moe views of a crank. 


J gmg” A 4 


D ~- Co 
Line Polyline Circle Arc GAE 


. E [A Stretc 


5 settings: 
Start Impq ‘ 
[—][Top][2D Wireframe] | Gradient Layer Lineweight Linetype 
] Boundary Construction Continuous 


e Create five layers with the following 











e Select ANSI31 from the Pattern panel of the Object Continuous 


Hatch Creation ribbon tab. Centerline CENTER 


L | Home Inset Annotate Parametric View Manage Output 













Hatch lines Continuous 
ng 0.30mm | PHANTOM 
Plane 


e Activate the Construction layer and create 


E Select 


ee 
= Me 
LLL | 


ea SOLID ANGLE ANSIB1 





T 

= 
Ww 
LI 
Pa 


EN 





Boundaries ¥ 


Start | Lo 





SS 


— ANSB3  ANSI34  ANSI35  ANSI36 o 
[-]Mop][2D Wireframe] construction lines, as shown. 
E A 
cs 
ANSI37 ANSI38  AR-B816 AR-B816C 





te 
AR-E28 AR-BRELM  AR-BRSTD  AR-CONC 


e Click in the four regions of the drawing, as 


shown below. 





e Set the Object layer as current and create 


draw circles, as shown below. 





e Click the Close Hatch Creation button on 
the ribbon. 
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120 


e On your own, create the objects of the 


Switch to Construction layer and create 
section view, as shown below. (For any help, 


construction lines as shown. o. , , 
refer to the Multi view Drawings section of 


Chapter 5) 


Switch to Object layer and create two lines 





as shown. 
e Set the Centerlines layer as current and 


create center marks and centrelines. 


On your own, create other objects on the 


front view as shown e Set the Cutting Plane layer as current. 
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Click the Polyline button on the Draw panel 


and pick a point below the front view, as 


i 
i Ortho: 43.5380 < 0° 


shown. 


Select the Width option from the command 
line. 

Type 0 as the starting width and press 
ENTER. 

Type 10 as the ending width and press 
ENTER. 

Move the pointer horizontally toward right 
and enter 20. 

Again select the Width option from the 
command line. 

Set the starting and ending width to 0. 
Move the pointer horizontally and click 
when trace lines are displayed, as shown 


below. 





E | 


Move the pointer vertically up and click. 
Move the pointer toward left and click when 
trace lines are displayed from the endpoint 


of the lower horizontal line. 





Create another arrow by changing the width 


of the polyline. Deactivate the tool. 


rN 
P 


BA 
CP 


Activate the Hatch lines layer. 

Type H in the command line and press 
ENTER. 

Select the seTtings option from the 
command line; the Hatch and Gradient 
dialog appears. 

Click in the Swatch box under the Type and 
pattern group; the Hatch Pattern Palette 
dialog appears. 








Type and pattem 
Type: | Fredefined r | 


Patton: [anssi = 
Color: (E use Curent ~][2 >) 


Click the ANSI tab, select ANSI31 from the 
dialog, and then click OK. 


Swatch: 





























Set the Scale value to 2. 
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pee =] Pattern T E i Hatch Transparency 0 
Angle: Scale: f= E Blue = Pingle 1 
0 = à 
J Eeer Ti ZiNone -| Ei ; 
Double Relative to paper space | |l 
oo = 
= BB Hatch lines T 


e Click the Add Pick Points button from the 
1.00 mm ¥ 


Boundaries group and click in Region 1, i Der 


Properties 
Region 2 and Region 3. 
Example: 
ees e Create four layers with the following 





|S Pick an interna’ 
— Determines a boundary from 1 
DJ enclosed area. settings. 


e Create the following drawing in different 





layers. Do not apply dimensions. 





e Press ENTER to create hatch lines. 













A 
ZL 








e Type H and press ENTER; the Hatch 


WLLL 
Creation tab appears in the ribbon. 
e Select the Pattern option from the Hatch 


e Save the drawing as Crank.dwg and close. 
Type drop-down in the Properties panel. 


Setting the Properties of Hatch lines 









You can set the properties of the hatch lines such as [if] Gradient 





is 





angle, scale, transparency in the Properties panel of User defined 


the Hatch Creation ribbon. 
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You can also select a different hatch type 


such as Solid, Gradient, and User defined. 


e Select ANSI31 from the Pattern panel. 
e Select Blue from the Hatch Color drop- 
down. 


ik Pattern + E 





ByBlock 


E a 
m l 
OO 

Index Colors 

Z| 8 Raee 


Ge More Colors... 





e Expand the Properties panel and set the 


Hatch Layer Override to Hatch lines. 
a 
Í =| Use Current ¥ 
Scr 

| 


(SO J Defpoints 
8 Bom] 
iz Centerlines 

BB object 





e Click the Pick Points button from the 


Boundaries panel. 





e Pick points in the outer areas of the drawing 


as shown below. 


T |E = Hatch Transparency 0 
r Jangle 0 





Adjust the Hatch Pattern Scale to 1.5; you 
will notice that the distance between the 


hatch lines changes. 








Associative] £ 


Set 


z ila E} Origin | 


Properties ¥ | Hatch Pattern Scale 
Fernand: mr rantrarte a nr 


Click Close Hatch Creation button on the 


Close panel. 
E 


Close 





Hatch Creation 

| Cose esf 

Press the SPACEBAR to activate the 
HATCH command again. 

Change the Hatch Angle value to 90 in the 


Properties panel. 


x |E A atch Transparency 0 
x de —* J 
- Alas : 


Properties ¥ 


Pick points in the area as shown below. 
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On zooming into the hatch lines, you may notice 
that they are not aligned properly. This is because 
the Use Current Origin button activated in the 
Origin panel. As a result, the origin of the drawing 
will act as the origin of the hatch pattern. However, 


you can change the origin of the hatch pattern. 








Set Associative! Annotative 
Origin 
Options ¥ 








te Store as Default Origin 
Origin 
e Click Set Origin button on the Origin panel. 


e Set the origin point as shown below 


Origin point 


e Click Close Hatch Creation. 
e Activate the Hatch tool and click Match 
Properties > Use source hatch origin on the 


Options panel. 





Close 
Hatch Creation 





The Match Properties tools are used to create new 
hatch lines by using the properties of an existing 
one. The Use source hatch origin tool will create a 


new hatching using the origin of the source. 


e Select the source hatching, as shown in 
figure. 


e Pick a point in the empty area as shown 


below. 


Source Hatch lines 





Area to select 


New hatch lines are created using the properties and 


origin of the source hatching. 






ot J 
a ee a N N l 









2 ee ee 


i 





e Save and close the file. 


Island Detection tools 


While creating hatch lines, the island detection tools 


help you to detect the internal areas of a drawing. 
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Example: 


e Create the drawing as shown below. Do not 


apply dimensions. 


© 
Qs p` 


30 


50 


Click Home > Draw > Hatch on the ribbon. 
Select ANSI31 from the Pattern panel. 
Expand the Options panel and select the 


Normal Island Detection tool. 


Hatch Creation 
hee a A 
n i ‘ae, 


Associative! Annotative Match 









Origin Properties | Ha 
rigin rigin v | feas 
m (Ear Tolerance 0 m 


~ 1 Create Separate Hatches 


| fied Normal Island Detection | 
Normal Island Detection 
5 i Y| 


Outer Island Detection 
i 


i lgnore Island Detection 


ez No Island Detection 





Pick a point in the area outside the large 
circle; you will notice that the area inside the 
small circle is detected automatically. Also, 
hatch lines are created inside the small 


circle. 


Press Enter. 





Ja) a 


Home Wita neye Lay 





Activate the Hatch tool and select ANSI31 
from the Pattern panel. 
Expand the Options panel and select Outer 


Island Detection option. 


AT 


ho} Normal Island Detection 






Outer Island Detection h 


y Ignore Island Detection 


Zi) No Island Detection 


Pick a point in the area outside the large 
circle and press ENTER; you will notice that 
hatch lines are created only outside the large 
circle. The Outer Island Detection tool will 
enable you to create hatch lines only in the 


outermost level of the drawing. 
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e Repeat the process using the Ignore Island 
Detection tool. You will notice that the 
internal loops are ignored while creating the 


hatch lines. 





Text in Hatching 
You can create hatching without passing through 
the text and dimensions. 


e Create a drawing as shown in figure. 


30 


e Click Home > Annotation > Multiline Text 
on the ribbon. 


A) Diameter = 


J? Leader = 
| Table 


| A Multiline Text |i 


| R 


j Al Single Line 


e Specify the first and second corner of the 












text editor, as shown below. 








Second corner 
e Select Arial from the Font drop-down of the 


Formatting panel. 










Fp Andale Sans for VST 
Fr Andalus 

F Angsana New 

) Fp AngsanaUPC 

F Aparajita 

F Arabic Transparent 
F Arabic Typesetting 
Y Arial 

Tr Arial Baltic n 
Yr Arial Black 

r Arial CE 


Tih Arnal OWD 


e Ensure that Text Height is set to 2.5. 


« 4 Annotative 
|| AaBb123 || AaBb123|| 7. s 
" Ta 


& Annotative | Standard |— Mask 








e Type AutoCAD in the text editor. Left-click 


in the empty space of the graphics window. 


gv? 


AutoCAD 


e Activate the Hatch tool and select the 
Normal Island Detection option from the 


Options panel. 
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e Pick a point in the area covered by the 
outside boundary and press ENTER; hatch ee 
roperties 
lines are created. 


You will notice that hatch lines do not pass 





through the text and dimension. 





Hatch Creation tab. 


The expanded dialog will display more 
options as shown below. The options in this 


dialog are same as that available in the 




































A Hatch Edit x 
Hatch Gradient Boundaries Islands 
Type and pattem [+] Add: Pick points Island detection 
e e e Type: Predefined v — Island display style: 
Editing Hatch lines = e o Esaa 5 Z 
cis Eae ome E}! Remove boundaries y $ 2 X ZY 
You can edit a hatch by using the Edit Hatch tool or Swath Bee || eee 
7 Display boundary objects E 
simply selecting the hatch. Angle and scale a — 
Angle: Scale: 
= L Annotative 
: . E 0 v 1.5 v| = PE Boundary set 
e To edit a hatch using the Edit Hatch tool, a "N O es E 
1 Drew onder: Gap tolerance 
expand the Modify panel of the Home Do Nat Change) «Tolerance: = 
Layer: Inherit options 
2 7 ae Hatch lines es se current origin 
ribbon and select the Edit Hatch tool. ONAN E e o 
@ Specified origin ByLayer v 
FA)) Click to set new origin [o] I 
LI Default to boundary extents 
t T : a Bottom left È Inherit Properties 
ee C) if é A X iy C] Store as default origin 
Or S ~ . 
sage A Jel z e 
A ol 587 & k 
wN Annotation 
| a - | e i 1 1 i 1 
Te- A aE | Edit the options in the Hatch Edit dialog 
—} . 
a Mm + FP RA and click the OK button; the hatch pattern 


H Modify 


will be modified. 


e Select the hatch from the drawing, the Hatch 
Edit dialog appears. The options in this 
dialog are same as that available in the 
Hatch Creation ribbon. Expand this dialog 
by clicking the More Options button located 


at the bottom right corner. 
Exercise 1 


Create the half section view of the object shown below. 
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50 
D8 
A 
OS : 
Í Ø10 Ø20 
20 
6 
A-A 


Exercise 2 
In this exercise, the top, front, and right side views of an object are given. Replace the front view with a section 


view. The section plane is given in the top view. 
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4X R5 





40 DS \% Ø8 X 90° 


18 


H+} o 





29 
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Chapter 9: Blocks, 
Attributes and Xrefs 


In this chapter, you will learn to do the following: 


e Create and insert Blocks 

e Create Annotative Blocks 

e Explode and purge Blocks 

e Use the Divide tool 

e Use the DesignCenter and Tool Palettes to 
insert Blocks 

e Insert Multiple Blocks 

e Edit Blocks 

e Create Blocks using the Write Block tool 

e Define and insert Attributes 


e Work with Xrefs 


Introduction 


In this chapter, you will learn to create and insert 
Blocks and Attributes in a drawing. You will also 
learn to attach external references to a drawing. The 
first part of this chapter deals with Blocks. A Block is 
a group of objects combined and saved together. 
You can later insert it in drawings. The second part 
of this chapter deals with Attributes. An Attribute is 
an intelligent text attached to a block. It can be any 
information related to the block such as description, 
part name, and value and so on. The third part of the 
chapter deals with the Xrefs (external references). 
External references are drawing files, images, PDF 


files attached to a drawing. 





Creating Blocks 


To create a block, first you need to create shapes 
using the drawing tools and use the BLOCK 
command to convert all the objects into a single 
object. The following example shows the procedure 


to create a block. 


Example 1 
e Create the drawing as shown below. Do not 
apply dimensions. Assume the missing 


dimensions. 


Click Insert > Block Definition > Create 
Block on the ribbon; the Block Definition 
dialog appears. 


BS Bs 


Create | Define Manage Block 
Block | Attributes Attributes Editor 


X 






a) 
ce Write Block 

















A Block Definition x 
Name: 
Base point Objects Behavior 
[| Specify On-screen [_] Specify On-screen [_]Annotative 
E Pick point + Select objects 4g Match block orientation 
to layout 
x {0 C) Retain [C] Scale uniformly 
; ] @ Convertto block 
o = [V] Allow exploding 
©) Delete 
z j0 f 
— & No objects selected 
Settings Description 
Block unit: 
Millimeters {v 
Hyperlink... 
[_] Open in block editor Cancel Help 
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You can also add description to the block in the 
Description box. In addition to that, you can set 
the behaviour of the block such as scalability, 
annotative and explode ability using the options 
in the Behavior section. The options in the 
Settings area can be used to set the units of the 
block and link a website or other files with the 


block. 


Enter Target in the Name field. e Click OK on the dialog; the block will be 
Click the Select Objects button on the created and saved in the database. 
dialog. Drag a window and select all the 


objects of the drawing. Inserting Blocks 


Right-click to accept; the dialog appears After creating a block, you can insert it at the desired 
again. location inside the drawing using the INSERT 

You can choose to retain or delete the objects command. The procedures to insert blocks are 

after defining the block. The Retain option explained in following examples. 


under the Objects section retains the objects 


Example 1 


in the graphics window after defining the 


block. The Convert to Block option deletes e Click Insert > Block > Insert > Target on the 


the objects and displays the block in place of ribbon. 





them. The Delete option completely deletes ne Insert | Annotate B 


Lo 


Edit Create E 
Attribute” | Block ” Att 


Elo 





4 
the objects from the graphics window. 


Select the Delete option under the Objects 
section. 


Click the Pick point button on the dialog. 





Select the midpoint of the left vertical line. 


More Options... 


The selected point will be the insertion point 


when you insert this block into a drawing. e Pick a point in the graphics window to place 


the block. 


Example 2 (Scaling the block) 


e On the ribbon, click Insert > Block > Insert 





> More Options; the Insert dialog appears. 
e Select Target from the Name drop-down. 
You can use the options in the Scale section 
to scale the block. The Uniform Scale option 
can be used to scale the block uniformly. 
You can uncheck this option to specify the 
scale factor separately in the X, Y and Z 
boxes. If you check the Specify On-screen 
option, the block can be scaled dynamically 


Uncheck the Scale uniformly option (for in the graphics window. 


this example). 
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Check the Specify On-screen option and 
uncheck the Uniform Scale option in the 
Scale section. 

Click OK; the block is attached to the 
pointer. 

Pick a point in the graphics window; the 
message, “Enter X scale factor, specify 
opposite corner, or [Corner/XYZ]:” appears 
in the command line. In addition, as you 
move the pointer, the block automatically 
scales. 

Type 3 and press ENTER; the message, 
“Enter Y scale factor <use X scale factor>:” 
appears. 

Type 2 as the Y scale factor and press 
ENTER; the block will be scaled, as shown 


below. 


or 
N W 


Example 3 (Rotating the block) 


Click Home > Block > Insert > More 
Options on the ribbon; the Insert dialog 
appears. 

Select Target from the Name drop-down. 
Uncheck the Specify On-screen option in 
the Scale section and check the Uniform 
scale option. 

The options in the Rotation section are used 
to rotate the block. You can enter the 


rotation angle in the Angle box. You can 


dynamically rotate the block by selecting the 


Specify On-screen option. 


e Check the Specify On-screen option in the 


Rotation section. 


e Click OK and pick a point in the graphics 


window; the message, “Specify rotation 
angle <0>:” appears in the command line. 
As you rotate the pointer, the block also 
rotates. You can dynamically rotate the 
block and pick a point to orient the block at 
an angle or type a value and press ENTER to 
specify the angle. 

e Type 45 and press ENTER; the block will be 
rotated by 45 degrees. 


e Save and close the drawing file. 


Creating Annotative Blocks 


Annotative blocks possess the annotative properties. 
They will be scaled automatically depending upon 
the scale of the drawing sheet. The procedure to 
create and insert annotative blocks is explained in 


the following example. 


Example: 


e Create the drawing a shown in figure. 


Assume the missing dimensions. 
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12 


Click Insert > Block Definition > Create 
Block on the ribbon; the Block Definition 
dialog appears. 

Enter Turbine Driver in the Name field. 
Click the Select Objects button on the 
dialog. Create a window and select all the 
objects of the drawing. Right-click to accept 
the selection. 

Select the Delete option under the Objects 
section. 

Click the Pick Point button and select the 


midpoint of the left vertical line. 





Check the Annotative option under the 
Behavior section. Click the OK button on 
the dialog. 

Activate the Automatically Add Scale to 
Annotative Objects button located at the 
right-side of the Status Bar. 


Add scales to annotative objects when the annotation scale changes - On 


eh iiy @r + 0P AZ 





Set the Annotation Scale to 1:10. 


= E E A a0- 





Click Insert > Block > Insert > More 
Options. 

Uncheck the Specify On Screen option 
under the Rotation section. 

Click Name > Turbine Driver on the Insert 
dialog. 

Click OK. 

Pick a point in the graphics window; the 
block will be inserted with the scale factor 
1:10. 

Click Zoom All on the Navigation Bar to 
view the block. 

Change the Annotation Scale to 1:2; you 
will notice that the block is automatically 


scaled to 1:2. 


Exploding Blocks 


A 


When you insert a block into a drawing, it 


will be considered as a single object even 


though it consists of numerous individual objects. At 


many times, you may require to break a block into 


its individual parts. Use the Explode tool to break a 


block into its individual objects. 


To explode a block, click Home > Modify > 
Explode on the ribbon or type EXPLODE in 
the command line and press ENTER. 

Select the block and press ENTER; the block 
will be broken into individual objects. You 
can select the individual objects by clicking 
on them. (Refer to the Explode Tool section 


of Chapter 4). 
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Using the Purge tool 


You can remove the unused blocks and other 
unwanted drawing data from the database using the 


Purge tool. 


e To delete the unused data, click Application 
Menu > Drawing Utilities > Purge; the 


Purge dialog appears. 


DneadBoes-a-+| Aut 










Search Commands Q 


Tools to maintain the drawing 


Drawing Properties 
Set and display the file properties of the 
current drawing. 


Units 
Control coordinate and angle display 
formats and precision. 


Audit 
Evaluate the integrity of a drawing and 
corrects some errors. 


Status 
Display drawing statistics, modes, and 
extents. 


p= Publish 
= Print 


Purge 

Remove unused named items, such as 
block definitions and layers, from the 
drawin 


Recover 
Repair a damaged drawing file. 


Drawing 
Utilities 


Open the Drawing Recovery Mana... 


FMNiesolae.. Slo = slonn e o =c Slo od oo... >» 


=- -J åo 








w 








Options 











| Exit Autodesk AutoCAD 2018 














e Toremove unwanted blocks from the 


database, expand the Blocks tree and select 


the blocks. 


A Purge x 


Named Objects 
@ View items you can purge 
(View items you cannot purge 
Items not used in drawing: 
ofS All items A 
2 Es << 
-AH Detail view style 
H- Dimension styles 


fe Groups 


-35 Layers 

iv Linetypes 

<Q Materials 

-4 Mline styles 

(+) Multileader Styles 
~~(l& Plot styles 

-ġa Section view style 





| is Œ Table styles 
Ay Text styles 


a ® Visual styles Vv 











Confirm each item to be purged 


[_] Purge nested items 


Unnamed Objects 


Purge zero-length geometry and empty text objects 


[_]Automatically purge orphaned data 


e Click the Purge button on the dialog; the 


Purge All Close Help 


Purge - Confirm Purge message box 
appears. 
e Click Purge this item to delete the item from 


the database. 





Purge - Confirm Purge x 


A Do you want to purge block Turbine Driver? 


— Purge all items 


=> Skip this item 


Cancel 





e Click Close on the Purge dialog. 


Using the Divide tool 


The Divide tool is used to place number of instances 
of an object equally spaced on a line segment. You 


can also place blocks on a line segment. The 
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following example shows you to divide a line using will be divided into five segments and four 
the Divide tool. instances of blocks will be placed. 
Example: 


e Create the object, as shown in figure. 


2 
pa 
e Create a block with the name Diode. Specify 


e Trim the unwanted portions, as shown 
the midpoint of the left vertical line as the 


below. 
base point. 

e Create a line of 50 mm length and 45 
degrees inclination. 


e Expand the Draw panel in the Home tab 


and click the Divide button. 


J) Home Insert Annotate 


Zoey: 


Line Polyline Circle Arc 
F T 





NAZI RE Renaming Blocks 


At aA=Oo at 


A Draw You can rename blocks at any time. The procedure 
e Select the line segment; the message, “Enter to rename blocks is discussed next. 


the number of segments or [Block]:” 


appears. e On the Quick Access Toolbar, click the 


e Select the Block option from the command down arrow located at the right side. 


line; the message, “Enter name of block to e Select Show Menu Bar from the drop-down. 


insert” appears. e On Menu bar, click Format > Rename or 


e Type Diode and press ENTER; the message, type RENAME in the command line and 


“ Align block with object? [Yes/No] <Y>:” press ENTER; the Rename dialog appears. 


appears. e Inthe Rename dialog, select Blocks from 


e Select the Yes option; the message, “Enter the Named Objects list. 
the number of segments:” appears. 


e Type 5 and press ENTER; the line segment 
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e Select the block to be named from the Items e On the Insert table dialog, specify the 
list and enter a new name in the Rename To values, as shown below. 
A Insert Table x 
box. 
Table style Insertion behavior 
Standard z| E @ Specify insertion point 
© Specify window 
Insert options 
Column & row settings 
A i ° © Siartitrom:ampty tobie Columns: : Column width: 
Named Objects Items C Fair arta ink m j2 > 60 $ 
Diode No data links found ES 
Detail view styles ace —| _ °° ~@W (©) From object data in the drawing (Data Extraction) Data rows: Row height: 
Dimension styles ð ican B |3 - 2 $ Line(s) 
Layers 
Linetypes ae cell styles l 
Materials First row cell style: Title v 
Multileader styles Second row cell style: Header Vv 
Plot styles All other row cell styles: Data Zv 
Section view styles 
Table styles 
Text styles 
UCSs 
Viewports 
Views 
Cancel Help 
Old Name: Target 
z = m 4—0 e Click OK and define the insertion point of 
ename Io: 


e Type-in values in the table cells, as shown 
e Click OK; the block will be renamed. below 


I ing Blocks in a Tabl : i 
nserting Blocks in a Table Electronic/Electrical Symbols 


You can insert blocks in a table and fit inside the 
table cells. Note that you cannot insert Annotative 
blocks in a table. The following example shows you 


to insert a block in a table. 


Example: 





e Create three blocks as shown below. You 
can also download them from the e Select the first cell in the Symbol row and 


companion website. right-click. 


e Select Insert > Block from the shortcut 


Di {XH menu; the Insert a Block in a Table Cell 


Lamp Signal dialog appears. 
INT | 
Match Cell 
e On the ribbon, click Annotate > Tables > Remove All Property Overrides 
Table. Data Link... 


Insert Block... Ss 
E Standard z Edit Text Field... 
an Extract Data 
Table | =? as 


Manage Content... Formula 
bh Boh PPS Link Data 





Delete Content 
Tables x 
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e Inthe Insert a Block in a Table Cell dialog, 
select INT from the Name drop-down. 
e Set Overall cell alignment to Middle 














Center. 

A Insert a Block in a Table Cell x 
Name: INT D - Browse... 
Path: 

Properties 

Scale: 

[v] AutoFit 

Rotation angle: 0 

Overall cell alignment: Middle Center <—— {v 


e Click OK; the INT symbol will be placed in 
the selected cell. 


Electronic/Electrical Symbols 


Lamp 


| 


e Likewise, insert the other symbols in the 





corresponding cells. 


Electronic/Electrical Symbols 


ii 


pO | 





Using the DesignCenter 


DesignCenter is one of the additional means by 


which you can insert blocks and drawings in an 


effective way. Using the DesignCenter, you can 
insert blocks created in one drawing into another 
drawing. You can display the DesignCenter by 
clicking View > Palettes > DesignCenter on the 
ribbon (or) entering DC in the command line. The 
following example shows you to insert blocks using 
the DesignCenter. 


Q ls 





Tool Properties Sheet Set 


Palettes Manager EL \ 
Palettes + Ms 
G a Danan E£ 
2a = ù ù ù ù h È 
Example: 


e Open a new drawing file. 
e Create the following symbols and convert 
them into blocks. You can also download 


them from the companion website. 


NPN 
Ø8 
a 
m 
=E y 
Lo 
Resistor 
PNP 
3 

= 
5 
— 1 

Capacitor 
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R2 OS 


Lamp Earth 


of 


Vanable Resistor 


e Save the file as Electronic Symbols.dwg. 
Close the file. 

e Opena new drawing file. 

e Set the maximum limit of the drawing to 
100,100. Click Zoom All on the Navigation 
Bar. 

e Click View > Palettes > DesignCenter on 
the ribbon; the DesignCenter palette 
appears. 


e Inthe DesignCenter palette, browse to the 


location of the Electronic Symbols.dweg file 


using the Folder List. Select the file and 

double-click on the Blocks icon; all the 

blocks present in the file will be displayed. 
e Drag and place the blocks in the graphics 


window. 


AUTODESK? SEEK design content (EE CE 


g mal e 4 
= = S EIS a © = 











ee & > @ 
© ii es Sheet Set 2 Switcł 
PNP Resistor Variable Manager A @ te Windov 
resistor 
Palettes | 


» [x] 


You can also insert blocks by activating the Insert 






S&S Pv > r E @'f aii 5 - 




























































h» 
z Folders | Open Drawings | History 
| Folder List x| | R $ 
H-E Drawing1.dwg al = 
H-E Drawing2.dwg | E Insert Block... NPP 
HES] Drawing3.dwg Insert and aera 
H- Drawing4.dwg i 
=| Mj Electronic symbols.dwg Redefine only 
Ps fl Blocks 
-AH DetailViewStyles eee 
yl Dimstyles Copy 
m £$ Layers 
[E] Layouts |= Create Tool Palette 
BS == Linetypes 
Leg D Mukileadershdes 
A Insert x 
Name: l acito Browse... 
Path: 
Locate using Geographic Data 
Insertion point Scale Rotation 
Specify On-screen L] Specify On-screen L] Specify On-screen 
Xal Angle: 0 
pa Block Unit 
i Unit Millimeters 
Uniform Scale racor: ii 














L] Explode Cancel Help 


e Use the Move and Rotate tools and arrange 


the blocks, as shown below. 


e Close the DesignCenter palette. 


elio-—s-~-H/@lia gel 


Open Drawings | History 











List x | 
5) Drawing 1.dwg a 4 F 
H-E Drawing2.dwg Capacit: 
H-E Drawing3.dwg 
H-a Drawing4.dwg 


e Use the Line tool and complete the drawing, 
as shown below. 
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Modeling BIM360 Featured Apps Œ 
Constraints 
Annotation 
Architectural 
Mechanical 
Electrical 
Civil f = 
= Impel ai Sampies j4 
Structural < 
Hatches and Fills : shoulder 
5 S - Imp... 
Tables E P EE 
o 
Command Tool Samples = Anchor Rod: 
: Imperial 
Leaders gB 
Dii El Weld Symbols 
S TZ - Imperial a 
Modify : c 
£ Roller Beari 4 
Generic Lights 5 B ne TR a 
& - Imperia a 
Fluorescent - : ej 
i Da G Switch - < 
High Intensity Discharge 5 Imperial H 
Incandescent 2 Fount E 
paw Fu 
Low Pressure Sodium ‘a Label - Impe... a 
SS t oil 
— Cameras 2 Valve - S 
Visual Styles Imperial m 


Using Tool Palettes 


There are many blocks available in the 


TOARE E D E p O AG anes Architectural, Mechanical, Electrical, Civil, and 


and other frequently used tools in Tool Palettes. Structural palettes. You can drag and place blocks 


Pa OE Desr er pace yer cares from these palettes. You can also right-click on a 


and place various features from Tool Palettes into block and perform various operations using the 


the drawing. You can display the Tool Palettes by shortcut menu displayed as shown in figure. 


clicking View > Palettes > Tool Palettes on the 






ribbon or entering TOOLPALETTES in the Creating a New Tool Palette 
command line. e Right-click on the Tool Palette and select 
i New Palette from the shortcut menu; a new 
ae $ x 
e co T Imperial samples T . 
= Z $ a palette is added to Tool Palettes. 
Tool |Properties Sheet Set as = Shrii 
M a D = : A i 
` satin 2 Ea Ra e Enter Electronic Symbols as the name. 
Palettes v S ls Anchor Rod - 
: Imperial 
£ z Weld Symbols eee 
a -25 - Imperial N p <I 
: 5 = a 
H Roller Bearing 4 h i 
= - Imperial a = 
: en = = È 
a witch - s z 
Ş Imperial T 2 = 
= 7 E ù [Electronic Symbol o 
- Equipment G = ectronic Symbols 5 
E Label - Impe... = = 
2 Valve - © 
Imperial m = 
You can also create a new tool palette using the 
There are many palettes arranged in the Tool Customize dialog. 


Palettes window. You can display more palettes by 


er e Right-click on Tool Palettes and select 
clicking the lower left corner of the Tool Palettes and 


Customize Palettes; the Customize dialog 
selecting the required palettes. 


appears. 
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e Inthe Customize dialog, right-click in the e Inthe DesignCenter palette, select the 
Palettes list and select New Palette. Electronic symbols.dwg file from Folder 
List. 
A Customize x 


e Right-click and select Create Tool Palette; a 


Tool Palettes - All Palettes 





Palettes: Palette Groups: new palette will be created from the 
Modeling A fi Modify A 

Electronic Symbols =): m Tables ` : 

Constraints BY Tables drawing file. 

E} Annotation ©- a Leaders 

Architectural -E Leaders 


pine, 












fi. Mechanical 2neric Lights T 
















































E Electrical Rename Generic Lights x = lp 
E Civil otometric Lights | & arer a aa Bee * 
[ Structural Delete Fluorescent y Folders Open Drawings History 
Hatches and Fills High Intensity Discharge [2 
E Tables Export... Incandescent Folder List = | 4e 
Et Command Tool Samples Low Pressure Sodium : | + m Chapter 14 A 
Import... i E S a 
te Resa Gm Chapter 2 Capacitor 
Draw fi Cameras ; i og 
[E Modify È- Ta Visual Styles E m Chapter 3 
Generic Lights S of Visual Styles z | r im Chapter 4 
m ; : H- m Chapter 5 
Current Palette Group: All Palettes | | H- i Chapter 6 
2 H- m Chapter 7 
oP ; _ GE im Chapter 8 
_ © m Chapter9 YA 
=) Electronic§&-----'- +-- 
| | | e DEE Explore 
e Enter the name of the palette and click the o] -ÎR DetailVie Search... 
4.44 Dimstyle 
o] ine Add to Favori 
intB Layers to Favorites 
Close button. = 
È] Layouts Organize Favorites... 
i= Linetype 
ne Creme Tool Paleng me 
i SectionV Set as Home 
Adding Blocks to a Tool Palette es Pa Tiben 
5 Ay Textstyles 
. Ca {3 Visualstyles 
e Open the DesignCenter palette and select 3 | | Py Xrefs 
2 | Col. ke AntaCAn Architectural w 


the Electronic Symbols.dwg file from the 
Folders list; the blocks available in the 
selected file appear. 

e Drag the blocks from the DesignCenter and 
place them in the Tool Palette. 










J |- Capacitor i gA A Signin 








Modify Parametric Window Help 


Gs 








Electro... | Modeli... 


fos 

















a $ ally ú 
in e sO] a Ss | % 
Tool | Properties Sheet Set “A Switcl :} a 
‘store | Palettes Manager 5 | Windot f = 
Palettes v S | FO z 9 
= g| E 
3 AHE A -~ AUTODESK® SEEK a 
8 
= 

c] 
J 4 e © 6 = A 

Resistor 


Capacitor Earth Lamp NPN PNP Resistor Variable 


In the Tool Palette, you can group blocks depending 


on their function. 


You can also create a new tool palette from a e Right-click on the Tool Palette and select 


drawing consisting of blocks. Add Separator; a separator will be added. 
e Right-click and select Add Text. Enter the 


name of the group. 
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e Enter 4 as the column value; the message, 





€) Pnp À “Specify distance between columns (| | | ):” 

= z 
.— £ appears. 
<_— : PP 
<= Resistor g e Type 60 and press ENTER; the pumps will 
n £ be inserted as shown below. 

Variable resistor 8 
E 


Inserting Multiple Blocks S S È 


You can insert multiple instances of a block at a time 

by using the MINSERT command. This command is e Likewise, insert the reservoirs and create 
similar to the ARRAY command. The following lines as shown below. 

example explains the procedure to insert multiple 


blocks at a time. 


Example: 


e Create a two blocks as shown below. 


PF | LJ LI Lo 


gb 
= Editing Blocks 
7 During the design process, you may need to edit 
E 8 Ssn p 1 y 
o blocks. You can easily edit a block using the Block 
Pump eservoir 
i À Editor window. As you edit a block, all the instances 
e Type MINSERT in the command line and of it will be automatically updated. The procedure to 
press ENTER; the message, “Enter block edit a block is discussed next. 


name or [?]:” appears. 
e Click Insert > Block Definition > Block 


Editor on the ribbon; the Edit Block 


e Type Pump and press ENTER; the Pump is 


attached to the pointer. 


e Pick a point in the graphics window. Definition dialog appears. 


e Enter 1 as the scale factor. 
[ ieee Annotate Layout Parametric View 





e Enter 0 as the rotation angle; the message, Py ma $ 
S to SS HB 
“Enter number of rows (---) <1>:" appears. Edit Create Define Manage [Block || At 
Attribute Block Attributes Attributes eae. 
e Enter 1 as the row value; the message, ky | Block Definition + 





Ml < > 
Enter number of columns (| | |) <1>: e Inthe Edit Block Definition dialog, select 


ep peat: Pump from the list and click OK; the Block 


Editor window appears. 
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A Edit Block Definition 


Block to create or edit 
Pump 





Preview 











<Current Drawing> 
Capacitor 

Earth 

Lamp 

NPN 

PNP | 
Co Å= 
Resevoit | 
Resistor 


Variable Resitor Description 








e Click Home > Draw > Polyline on the 


Cancel Help 


ribbon and draw a polyline, as shown 


below. 


e Click Close Block Editor on the Close panel. 





e Inthe Block - Changes Not Saved dialog, 
click Save the changes to Pump. 


Block - Changes Not Saved 


The changes you made have not been 
saved. What do you want to do? 


-> Save the changes to Pump <%= 


— Discard the changes and close the 
Block Editor 





Cancel 


All the instances of the block will be updated 


automatically. 


| J} LES LJ LI 


Using the Write Block tool 


Using the Write Block tool, you can create a 
drawing file from a block or objects. You can later 
insert this drawing file as a block into another 
drawing. The procedure to create a drawing file 


using blocks is discussed in the following example. 


Example: 


e Start anew drawing file and create two 
blocks, as shown below. You can also 
download them from the companion 
website. 


X 


Gate Valve Orifice 


e Insert the blocks and create the drawing, as 


shown below. 
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e Expand the Block Definition panel and 
select the Set Base point button. 


Annotate EE 





Layout 


SS cS oS | 
Write Block Define Manage Block | + 
R Attributes Attributes Editor 
= ES 
O Set Base Point 
= 
mi 43 Synchronize Le E 
Fal 
{A Block Definition 


e Select the endpoint of the lower horizontal 


line as shown. 


Ai 


e Click Insert > Block Definition > Write 
Block on the ribbon; the Write Block dialog 


appears. 


= s 
2/8 3S 
Create Define Manage Block 
Block "| Attributes Attributes Editor 
ition = 
| ay Create Block 


| ES Write Block 
l 












Drawings 




















A Write Block x 
Source 
C) Block: 
() Entire drawing 
@) Objects 
Base point Objects 

[i Pick point Æ+ Select objects 4 

X: 10 @ Retain 

y: Io C) Convertto block 

C) Delete from drawing 
- |0 
r AS No objects selected 











Destination 


File name and path: 








Cancel Help 


In the Write Block dialog, you can select three 
different types of sources (Block, entire drawing, or 
objects) to create a block. If you select the Block 
option, you can select blocks present in the drawing 


from the drop-down. 


e Select the Entire drawing option. 
e Specify the location of the file and name it as 
Tap-in line. 


Filé name and path: 


D-\Tap-in line .dwa i 


e Click the OK button. 

e Close the drawing file. 

e Open a new drawing file, and then type I in 
the command line and press ENTER; the 
Insert dialog appears. 

e Click the Browse button and go to the 
location of the Tap-in Line file. 

e Select Tap-in line from the Name drop- 
down and click OK. 

e Pick a point in the graphics window to 


insert the block. 
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e Press Enter to accept 0 as the angle of 


rotation. 


Sa a ey 


Defining Attributes 


An attribute is a line of text attached to a block. It 
may contain any type of information related to a 
block. For example, the following image shows a 
Compressor symbol with an equipment tag. The 
procedure to create an attribute is discussed in the 


following example. 


V-101 


Example 1: 


e Open anew drawing file. 


e Create the symbols, as shown below. 


t p 


|t- 22-7 


4 
| 
A 


e Click Insert > Block Definition > Define 
Attributes on the ribbon; the Attribute 


Definition dialog appears. 


Annotate Parametric 


V a © 


Edit =| Create | Define | Manage Block 
i Block en Attributes Editor 


\ttribute 
xe | Block Definition v 


Insert 


Layout 
































A Attribute Definition x 
Mode Attribute 
[_]Constant 
Prompt | 
[_] Verify 
i Preset Default: E 
[V] Lock position 
[| Multiple lines =e 
Justification: Left v 
Insertion Point 
Text style: Standard v 
| Specify on-screen 
vi sneer [_]Annotative 
Text height: 25 
Rotation: 0 
Align below previous attribute definition 





The options in the Mode group of the Attribute 
Definition dialog define the display mode of the 
attribute. If you check the Invisible option, the 
attribute will be invisible. The Constant option 
makes the value of the attribute constant. You 
cannot change the value. The Verify option prompts 


you to verify after you enter a value. The Preset 
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option can be used to set a predefined value for the ° 
attribute. The Lock position option fixes the position 

of the attribute to a selected point. The Multiple 

lines option allows typing the attribute value in a ° 


single or multiple lines. 


e Ensure that the Lock position option is 


selected. 


The options in the Attribute group define the values 
of the attribute. The Tag box is used to enter the 
label of the attribute. For example, if you want to 
create an attribute called RESISTANCE, you must 
type Resistance in the Tag box. The Prompt box 
defines the prompt message that appears after 
placing the block. The Default box defines the 


default value of the attribute. 


e Inthe Attribute Definition dialog, enter 
Valvetag in the Tag box. 


The Text Settings options define the display 
properties of the text such as style, height and so on. 
Observe the other options in this dialog. Most of 


them are self-explanatory. 


e Enter 5 in the Text Height box. 

e Set the Justification to Middle and click 
OK. 

e Specify the location of the attribute as 


shown below. 


ran 


VETAG 


7 


VALVETAG 


Click the Create Block button on the Block 
Definition panel; the Block Definition 
dialog appears. 

On the dialog, click the Select objects 
button. 

Drag a window, select the control valve 
symbol, and attribute. Press ENTER. 
Select the Delete option from the Objects 
group. 

Click the Pick Point button under the Base 
point group and select the point, as shown 


below. 





VALVE TAG 


Enter Control Valve in the Name box and 
click OK. 

Likewise, create Equipmenttag attribute 
and place inside the tank symbol. 


Create a block and name it as Tank. 


EQUIPMENT TAG 





x 


Insertion point 
Also, create a block of the nozzle symbol 


and name it Nozzle. 
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eeaqnccc 


Insertion point 


Inserting Attributed Blocks 


You can use the INSERT command to insert the 
attributed blocks into a drawing. The procedure to 


insert attributed blocks is discussed next. 


e On the ribbon, click Insert > Block > Insert 
> Tank. 

e Click in the graphics window to define the 
insertion point. The Edit Attributes dialog 
appears. 

e Enter TK-001 in the EQUIPMENTTAG field 
and click OK; the block will be placed along 


with the attribute. 





e Likewise, place control valves, as shown 


below. 


CV-001 


TK-001 


k 


CV-002 


e Place the nozzles on the tank, as shown 


below. 


rr 


TK-O07 


e Use the Polyline tool and connect the 


control valves and tank. 


CV-001 


a. eee, 


TK-004 


CV-002 


Working with External references 


H In AutoCAD, you can attach a drawing file, 
Attach image or pdf file to another drawing. These 
attachments are called External References (Xrefs). 
They are dynamic in nature and update 
automatically when changes are made to them. In 


the following example, you will learn to attach 


drawing files to a drawing. 
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Example 1: 


e Create the drawing shown below. 





j 104 — e 





e Type BASE in the command line and press 
ENTER. 
e Select the midpoint of the vertical line as the 


base point. 





e Save the drawing as Crank pin.dwg 


e Create another drawing as shown below 
(For help, refer to the Multi View Drawings 


section in Chapter 5). 





R15 R54 


e Use the Set Base Point tool and specify the 


base point, as shown below. 








Base point 


e Save the drawing as Nut.dwg and close it. 

e Open the Crank.dwg file created in Chapter 
8. 

e Click Insert > Reference > Attach on the 
ribbon; the Select Reference file dialog 
appears. 


Oy) ety PS PS Unde 


| ee 
Attach| Clip Adjust Lea “Fran 
p Snap 






Reference ¥ 


e Browse to the location of the Crankpin.dwg 
and double-click on it; the Attach External 


Reference dialog appears. 


Some of the options available in this dialog are 
similar to that in the Insert dialog, such as the 
insertion point, scale, and rotation angle of the 


external reference. 


e Accept the default settings in this dialog and 
click OK; the crank pin will be attached to 
the pointer. 


e Select the point on the section view as 
shown below. 
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e Browse to the location of the Nut.dwg and 
double-click on it; the Attach External 
Reference dialog appears. 

e Inthe Attach External Reference dialog, 
enter 90 in the Angle box under the 


Rotation group and click OK. 





e Select the insertion point on the section view 


as shown below. 





e On the ribbon, click View tab > Palettes 


panel > External References Palette. 


ais Fading an Xref 




















Se ee You can change the fading of Xref by using the Xref 
Palettes Manager 
Palettes + Hs fading slider available in the expanded Reference 
panel. 
x 
b| e 
Reference.. | Status Size e Expand the Reference panel of the Insert 
ecm Opened 45.0K 
—— =| ribbon and use the Xref fading slider to 
adjust the fading. 
, = FS Underlay Layers 
Attach Clip Adjust © OTS ap 
p Snap to Underlays ON ~ 
e Inthe External References palette, open the 
Attach drop-down and select the Attach [A Edit Reference rs 
, H e 38 
DWG option; the Select References file B na 5 


dialog appears. 


j Clipping Ext 1 Ref 
i -@-&-D Ipping External Neferences 
x 


Attach DWG... You can hide the unwanted portion of an external 
Attach Image... 

Attach DWF... reference by using the Clip tool. 

Attach DGN... 

Attach PDF... 

Peay ewe e Click Insert > Reference > Clip on the 


Attach Coordination Model... 


ribbon; the message, “Select Object to clip” 


appears in the command line. 
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(Us Fi Underlay Lz 
—= Li) *Frames va 
Attach| Clip | Adjust (x) A 





pa Snap to Un 


Reference * 

e Select the Nut.dwg from the graphics 
window. 

e Select the New boundary option from the 
command line. 

e Select the Rectangular option from the 
command line. 

e Draw a rectangle as shown below; only the 
front view of the nut is visible and the top 
view is hidden. Also, the clipping frame is 


visible. 





TES 
es 


e To hide the clipping frame, type 
XCLIPFRAME in the command line 

e Type 0 and press ENTER. 

e You can also hide the frame by clicking 
Modify > Object > External reference > 
Frame on the Menu Bar. 


-EEr 


Change to ByLayer 


A 


a = ae 
External Reference 


Object + b | gS) Bind... | 
Clip b Image > E Frame | 
rrie 

7 : f a 
Annotative Object Scale >| 1S Hatch... Pà 1- [ES 


e Attach another instance of the Nut.dwg file. 
e Use the Rotate and Move tools to position 


the top view as shown below. 





e Use the Clip tool and clip the Xref. 







Y 
ZZ. 


Willa 





Editing the External References 


AutoCAD allows you to edit the external references 
in the file to which they are attached. You can also 
edit them by opening their drawing file. The 
procedure to edit an external reference is discussed 


next. 


e To edit an external reference, expand the 
Reference panel and click the Edit 


Reference button. 
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im (Us eat Underlay Layers 
es = Pa 


ak swan” 7 
Attach Clip Adjust Les “Frames vary 
pa Snap to Underlays ON ~ 


[FA Est Reference 
|ref fadin lt : 
È | 


Reference Y 





Pa 


Select Nut from the drawing; the Reference 
Edit dialog appears 

Click OK to get into the reference editing 
mode. 

In the drawing, you will notice that the 
centerlines of the nut are overlapping on the 
centerlines of the crank. Delete the 
centerlines and center marks of the nut. 
Click Save changes on the Edit Reference 


panel; the AutoCAD message box appears. 


Set z 
Location 






i} 
oa] 6a 


Addto Remove fror 
Working Set Working Se 


| Location 












X 

Ta) 
Discard 
Changes| Changes 





Edit Reference 


AutoCAD 


All references edits will be saved. 


- To save reference changes, click OK. 
- To cancel the command, click Cancel. 


eee) 





Click OK. 


Adding Balloons 


Click Annotate > Leader > Multileader 
Style Manager (inclined arrow) button on 
the ribbon; the Multileader Style Manager 
dialog appears. 

Click the New button on the dialog. 





e Inthe Create New Multileader Style dialog, 
enter Balloon Callout in the New Style 


name box and click Continue. 

















A Create New Multileader Style x 
New style name: 
| Balloon Callout 
Start with: Cancel 
Standard Vv 
Help 
[_]Annotative 


e Inthe Modify Multileader Style dialog, 
click the Content tab and set the 
Multileader type to Block. 

e Under Block Options, set the Source block 
to Circle. 


e Set the Scale to 3. 





A Modify Multileader Style: Copy of Balloon Callout 


Leader Format Leader Structure Content 





Multileader type: Block <+—— = 
Block options 
Source block: OCice — v 
Attachment: Center Extents v 
Color: Wi ByBlock v 
Scale: 3 A— 2 








e Click Leader Format tab and set the 


Arrowhead Size to 8. 


Arrowhead 


+> Closed filled v 


Size: Bb o ăč + 


Symbol: 


Click OK and set the Balloon Callout style 

as current. 

e Click Close. 

e Click Annotate > Leader > Multileader on 
the ribbon. 

e Click the down arrow next to the Polar 

Tracking icon on the status bar and select 45 


from the menu. Activate the Polar Tracking. 
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e Select a point on the section view of the 
crank. 
© 
e Move the pointer along the polar trace lines 
and click; the Edit Attributes dialog 


appears. 





Polar: 52.4690 < 45° 





e Inthe Edit Attributes dialog, enter 1 in the 
Enter tag number field. 





á Edit Attributes 





Block name: = __ TagCircle 


Enter tag number 1 


e Click OK; the balloon will be created. 


[YZ 





e Likewise, create other balloons. 





LLL 





Creating Part List 


Click Annotate > Table > Table Style on the 
ribbon; the Table Style dialog appears. 


Standard ¥ 
aay Extract Data 
Table —* fe 
eah b Link Data 
Tables y 


In the Table Style dialog, click the New 
button; the Create New Table Style dialog 
appears. 

In the Create New Table Style dialog, enter 
Part List in the Name box. Click Continue; 


the New Table Style dialog appears. 


Click the Text tab and set the Text height to 
10. 


Cell styles 




















Ba ooo) (EB 
|General] Text [Borders] 
Properties 
Text style: | Standard =| f 
Tet height: 10 j 
Text angle: 0 








Select the Header option from the Cell 
Styles drop-down and set the Text height to 
10. 


Cell styles 


ae 
Data 


rr 


Create new cell style... [ 


T 
Click OK. 
In the Table Style dialog, select the Part List 
style and click Set current. 
Close the dialog. 
Click the Table button on the Tables panel; 
the Insert table dialog appears. 
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Parts list ¥ 
BTN Extract Data 

aa 2 Link Data 

Tables i 





Ensure that the Table style is set to Part 


List. 


A Insert Table 


Table style 


Part List ¢— ~ [ 


Insert options 
@ Start from empty table 


Under the Set cell Styles group, set the First 
row cell style to Header. 

Set the Second row cell style and All other 
row cell styles to Data. 


Set cell styles 


First row cell style: 4— 
Second row cell style: 


All other row cell styles: Data + 


Set the number of Columns to 4 and 
Column width to 65. 

Set the Data rows and Row height to 2 and 
1, respectively. 

Click OK and place the table at the lower 
right corner of the graphics window. 

Enter PART No., NAME, MATERIAL, QTY 
in the first row of the Part list table. Use the 


TAB key to navigate between the cells. 


JA ABC Li (èc R >< 
a Spell Edit Find & Close Text Editor 





Check Dictionaries | Replace | 9 


Spell Check {| Tools » | Options Close 





Click Close Text Editor button on the 


ribbon. 


Click on anyone of the edges of the table; 
you will notice that grips are displayed on it. 


You can edit the table using these grips. 


o e p o Do oo 
? a PARTNO. gy NAME Z. p ATERA g Lose vty. D 
a A E 


Click and drag the square grip below the 
MATERIAL cell; the width of the cell will be 


changed. 





Click and drag the triangular grip located at 
the bottom left corner of the table; the height 


of the rows will be increased uniformly. 


: i : ; i 
TE PARTNO NAME Bos SARA a OA 





Click in the second cell of the first column; 
the Table Cell ribbon appears. You can use 
this ribbon to modify the properties of the 
table cell. 

Click the Insert Below button on the Rows 


panel; a new row will be added to the cell. 


& = = 2 L 

G 
= ier = n*i 
Insert | Insert| Delete | Inse 
Above | Belo ores Lef 


Rows 





Click in the top left corner cell of the table. 
Press and hold the SHIFT key and click in 
the lower right corner of the table; all the 


cells in the table will be selected. 
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i i 
fi 


PART No. NAME MATERIAL 


= 





e Inthe Table Cell ribbon, click Cell Styles > 
Alignment drop-down > Middle Center; 
the data in all the cells will appear in the 


middle center of the cells. 









/ | None 7 


H9 Edit Borders 





|= Top Left 

= Top Center 

=| Top Right 

l= Middle Left 

& Middle Center 
=| Middle Right i 











low, Bottom Left 


L Bottom Center 


=| Bottom Right 











Exercise 
E 
Blanket Gas 
A — — 
Inlet HA—107 
Ti | "a 
HA— 100 Outlet 








Double-click in the cell below the PART 
No.; the text editor will be activated. 


Enter the following data in the cells. Use the 


TAB to navigate between the cells. 





[6 
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Chapter 10: Layouts 
& Annotative 
Objects 


In this chapter, you will learn to do the following: 


e Create Layouts 

e Specify the Paper space settings 

e Create Viewports in Paper space 

e Change Layer properties in Viewports 
e Create Title Block on the layout 


e Use Annotative objects in Viewports 


Drawing Layouts 
There are two workspaces in AutoCAD: The Model 


space and the Paper space. In the Model space, you 
create 2D drawings and 3D models. You can even 
plot drawings from the model space. However, it is 
difficult to plot drawings at a scale or if a drawing 
consists of multiple views arranged at different 
scales. For this purpose, we use Layouts or paper 
space. In Layouts or paper space, you can work on 
notes and annotations and perform the plotting or 
publishing operations. In Layouts, you can arrange a 
single view or multiple views of a drawing or 
multiple drawings by using Viewports. These 
viewports display drawings at specific scales on 
layouts. They are mainly rectangular in shape but 
you can also create circular and polygonal 
viewports. In this chapter, you will learn about 


viewports and various annotative objects. 


Working with Layouts 

Layouts represent the conventional drawing sheet. 
They are created to plot a drawing on a paper or in 
electronic form. A drawing can have multiple layouts 
to print in different sheet formats. By default, there 
are two layouts available: Layout 1 and Layout 2. You 
can also create new layouts by clicking the plus (+) 
symbol next to the layout. Next, select New layout 
from the shortcut menu. In the following example, 
you will create two layouts, one representing the ISO 
Al (841 X 594) sheet and another representing the ISO 
A4 (210 X 297) sheet. 
| 


Model 


Layout? + 





Layoutl 





Example: 


e Opena new drawing file. 


e Create layers with the following settings: 


Construction Continuous Default 


Object Lines Continuous 0.6mm 


Hidden Lines’ Hidden 0.3 mm 


Center Lines CENTER Default 


Dimensions Continuous Default 


Title Block Continuous 1.2mm 


Continuous Default 


Viewport 





e Create the drawing, as shown next. Do not 


add dimensions. 
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Click the Layout 1 tab at the bottom of the 


graphics window. 





Model cas Layout? + 


You will notice that a white paper is displayed with 


the viewport created, automatically. The 


components of a layout are shown in figure below. 





Layout boundary 


Click Output > Plot > Page Setup Manager 
on the ribbon; the Page Setup Manager 
dialog appears. 


re fed [a 


Plot Batch Preview 
Plot 


lc, View Details 
ca Plotter Manager 


Plot Y 





In the Page Setup Manager dialog, click the 
Modify button; the Page Setup -Layout1 
dialog appears. 


Plotting boundary 


A Page Setup Manager x 


= 


Current layout: Layoutl 


Page setups 


Current page 


<None> 








*Layouti* 


Set Current 


New... 


Modify... 





Import... 





Selected page setup details 


Device name: None 

Plotter: None 

Plot size: 210.00 x 297.00 mm (Landscape) 

Where: Not applicable 

Description: The layout will not be plotted unless a new plotter 


[_] Display when creating a new layout 


configuration name is selected. 


Close Help 


In the Page Setup dialog, select DWG to 
PDF.pc3 from the Name drop-down under 
the Printer/Plotter group. 

Set the Plot Style table to acad.stb. 

Set the Paper size to ISO A1 (841.00 x 594.00 
MM). Set the Plot scale to 1:1. 












































A Page Setup - Layout1 x 
Page setup Plot style table (pen assignments) 
Name: <None> a acad.stb <—— viZ 
[L] Display plot styles 
Printer/plotter 
Name: ®DWGToPDFp3 <—— v Properties 
Shaded viewport options 
Plotter: DWG To PDF - PDF ePlot - by Autodesk F p 
As displayed 
Where: File Erry} 
m a Quality Normal v 
Description: p 2 
= 
Gf ie DPI 100 
PDF Options... Fa 
Paper size Plot options 
[_] Plot transparency 
Plot area Plot scale Plot with plot styles 
What to plot: Fit to paper Plot paperspace last 
Layout v scale: 1a g [_] Hide paperspace objects 
Plot offset (origin set to printable area) 1 mm vi= Drawing orientation 
x: | 9-00 mm Center the plot i O Portrait (A) 
unit 
ae @ Landscape 
| mmn Scale lineweight: 
O EN [_]Plot upside-down 
Preview... Cancel Help 
® 


Click OK, and then click Close on the Page 
Setup Manager dialog. 
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e Click the Layout2 tab below the graphics 
window. 

e Double-click on the Layout1 tab and enter 
ISO A1; the Layout! is renamed. 

e Similarly, rename the Layout2 to ISO A4. 

e Click Layout > Layout > Page Setup on the 
ribbon; the Page Setup Manager dialog 
appears. 

e Select ISO A4 from the list. 

e Click the Modify button on the dialog. 

e Inthe Page Setup dialog, select the DWG to 
PDF.pc3 plotter and select acad.stb from the 
Plot style table drop-down. 

e Set the Paper size to ISO A4 (210 x 297 MM) 
and Scale to1:1. 

e Set Drawing Orientation as Portrait and 
click OK; you will notice that the size of the 
Layout is changed to A4 size. 

e Close the Page Setup Manager dialog. 


Creating Viewports in the Paper 


Space 

The viewports that exist in the paper space are 
called floating viewports. This is because you can 
position them anywhere in the layout and modify 


their shape size with respect to the layout. 


Creating a Viewport in the ISO A4 layout 
e Open the ISO A4 layout, if not already 
open. 
e Select the default viewport that exists in the 
ISO A4 layout. 
e Press the DELETE key; the viewport will be 
deleted. 


e Click Layout > Layout Viewports > 


Rectangular on the ribbon. 
C 


Named 
hs E Clip 


Rectangular 
= F Lock * 


Layout Viewports 





e Create the rectangular viewport by picking 
the first and second corner points, as shown 


in figure. 








e Click the PAPER button on the status bar; 
the model space inside the viewport will be 
activated. In addition, the viewport frame 
will become thicker when you are in model 


space. 


Model or Paper space 


PAPER F ta bh Gs 


e Click the Viewport Scale button and select 
1:2 from the menu; the drawing will be 


zoomed out. 





KADE O > 
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Use the Pan tool and position the drawing 
in the center of the viewport. 

After fitting the drawing inside the 
viewport, you can lock the position by 
clicking the Lock/Unlock Viewport button 


on the status bar. 


|) Selected viewports are not locked 





kKADI2-Ka-~+ © 





After locking the viewport, you cannot change the 


scale or position of the drawing. 


Click the MODEL button on the status bar 


to switch back to paper space. 





Creating Viewports in the ISO A1 layout 


Click the ISO A1 tab below the graphics 
window. 
Select the viewport frame and modify the 


viewport using the grips, as shown below. 





Double-click inside the viewport to switch 
to the model space. 

Use the Zoom and Pan tools and drag the 
drawing to the center of the viewport. 
Click the Viewport Scale button and select 
the 2:1 from the menu. 

Use the Pan tool and position the drawing, 
as shown in figure. 

Click the Lock/Unlock Viewport button on 
the status bar. 

Double-click outside the viewport to switch 
to the paper space. 

Use the Circle tool and create a 180 mm 


diameter circle on the layout, as shown 


below. 
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Click Layout > Layout Viewports > 
Viewport drop-down > Object on the 


ribbon. 


ry Named 
[E] Clip 





Rectangular 


| 7 Rectangular 


Polygonal 
Oba 


Select the circle from the layout; it will be 


converted into a viewport. 


/ - % 
(cea 
&) oo J 


W 


{ 
| 

\ 
\ 


a 
it ae, 


Double-click in the circular viewport to 
switch to the model space. 

Click the Viewport Scale button on the 
status bar and select 4:1 from the menu; the 
drawing will be zoomed in to its center. 
Use the Pan tool and adjust the drawing, as 


shown below. 


Click the Lock button on the Layout 


Viewports panel. 





e Select the circular viewport and press 
ENTER; the drawing inside the viewport 
will be locked. Now, you cannot zoom or 


pan the drawing. 


.. -7o 


St $ 
+ s ` x ` 
+ 
r ` 
t s 
i 4 
r y 
J 
' ` = 
; i lA Selection ere Some 
i y 
' i TT ee 
' ' 
` ¢ 
‘ ' E Viewpor 
` y 
` f 
| ’ 
x t 
x + 








None 





Cena 





e Click Output > Plot > Preview on the 
ribbon; the plot preview will be displayed. 
You will notice that the viewport frames are 


also displayed in the preview. 








e Press ESC to close the preview window. 


To hide viewport frames while plotting a drawing, 


follow the steps given below. 


e Type LA in the command line to open the 
Layer Properties Manager. 

e Inthe Layer Properties Manager, create a 
new layer called Hide Viewports and make 


it current. 
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e Deactivate the plotter symbol © under the 


Plot column of the Hide Viewports layer; e Double-click inside the larger viewport to 


the object on this layer will not be plotted. activate the model space. 


e Close the Layer Properties Manager. e Type LA in the command line to open the 


e Click the Home tab on the ribbon and Layer Properties Manager. 


expand the Layers panel e Inthe Layer Properties Manager, click the 


e Click the Change to Current Layer button icon in the VP Freeze B olumn of the 
on the Layers panel. Hidden layer; the hidden lines will 
Ei Q EA cP Bb View port . disappear in the viewport, as shown below. 


a 2244S 
Properties £b & £4 a EE 





S . Fre... | L.e Color Linetype Linewei... — Trans.. Plot S... Plot New... VP... VPC 

F W f W w.. Continu.. — Defa... 0 Color_7 = B B Ev 

Unsaved Layer State ¥ & Centerline | Q 3% Gf W w.. CENTER — Defa... 0 Colo? @Q BS & ow 

— Æ Defpoits |Q %& of W w.. Continu... — Defa... 0 ce, B Bw 

a ri Efi =] Si @ Dimension |Q Gf W w.. Continu... — Defa.. 0 Se ce, cs w 

$ E & Hidden 9 © Æ Ww.. HIDDEN — Defa.. 0 = my] & w 

bo s0% a HideView..| @ X& Gf W w.. Continu... === 0.30... 0 a E UCE w 

j £7 Object 9? & w.. Continu.. === 0.30... 0 & (a) B w 
[H Layers | j j f m E > mE 


e Select the viewports in the ISO A1 layout 
and press ENTER; the viewport frames will 
become unplottable. To check this, click the 
Preview button on the Plot panel; the plot 


preview will be displayed as shown below. 





e Double-click outside the viewport to switch 
to paper space. 


e Click the Model tab below the graphics 





window; you will notice that the hidden 


lines are retained in the model space. 


SE —>* 


4] 4] [bh Model “1S0.A1 f 150 M 7 








e Close the preview window. 


Changing the Layer Properties in 





Viewports 


The layer properties in viewports are not related to 
the layer properties in model space. You can change 
the layer properties in viewports without any effect 


in the model space. 
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Creating the Title Block on the 


Layout 


You can draw objects on layouts to create a title 


block, borders and viewports. However, it is not 


recommended to draw the actual drawing on 


layouts. You can also create dimensions on layouts. 


Example1: 


Click the ISO A1 layout tab. 

Set the Title Block layer as current. 

Click the Rectangle button on the Draw 
panel. 

Pick a point at the lower right corner of the 
layout. 

Select the Dimensions option from the 
command line. 

Specify the length of the rectangle as 820 
and width as 550. 

Click in the upper area of the layout; a 
rectangular border will be created. 

Create a title block at the lower right corner, 


as shown below. 

















——— oO 
TITLE 
Drawn by 
Checked by Approved by 
Date Scale 








Create attributes and place them inside the 


title, as shown below. 





TITLE KAK 







Drawn by DRAWNBY 


i 


80 





Approved by 4APPROVEDBY 







Checked by CHECKEDBY 





Date DATE Scale SCALE 





e Use the Create Block tool and convert it into 
a block. 

e Use the Insert tool and insert it at the lower 
right corner of the layout. 

e Save the drawing file as Viewports- 


Example.dwg. 


Working with Annotative 


Dimensions 


In AutoCAD, you create drawings at their actual 
size. However, when you scale a drawing to fit 
inside a viewport, the size of the dimensions will not 
be scaled properly. For example, in the following 
figure, the first viewport is scaled to 1:2 and the 
second viewport is scaled to 1:1. The dimensions in 


the first viewport appear much smaller. 





You can fix this problem by applying the Annotative 


property to dimensions. 
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Primary Units tab: Units Format - Decimal, 


Precision - 0, Decimal separator - *.’period 


e Inthe Fit tab, ensure that the Annotative 


check box is selected. 


Scale for dimension features 
E] Annotative 


Scale dimensions to layout 





























@ Use overall scale of: 1 
e Open the Viewports-Example.dwg, if not e Click OK on the New Dimension Style 
already opened. dialog; you will notice that the Dim_Anno 
e Set the Dimensions layer as current. style is listed in the Dimension Style 
e Type D in the command line and press Manager. Also, the annotation symbol is 
ENTER. displayed next to it. This indicates that all 
e Inthe Dimension Style Manager, click the dimensions created using this style will 
New button. have annotative property. Click on the 
e Inthe Create New Dimension Style dialog, Close button. 
enter New style name as Dim_Anno and 
select the Annotative check box. Click E Aeon Aiea 
Conme: Current dimension style: Dim_Anno 
Sylos 
A Create New Dimension Style x S EET <«— 
New Style Name: IS0-25 
dee po Standard 
Start With: ae 
ISO-25 v e Activate the Dimension tool and set the 
[v] Annotative < = Annotation Scale to 1:1. Click OK. 
ee = e Create a linear dimension as shown below. 


e Set the following settings in the New 
Dimension Style dialog. 





Lines tab: Offset from origin-1.25 








Symbols and Arrows tab: Arrow size -2.5, 


Center Marks-Line. 


e Activate Automatically add scales to 


Text tab: Text height - 2.5, Text placement - 
annotative objects when the annotation 


Vertical-Centered, Text alignment - 
scale changes on the status bar. 


Horizontal 
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Add scales to annotative objects when the annotation s 


/O-F-E An- B-46 





e Set the Annotation Scale to 1:2; the size of 


the dimension will automatically increase by 


two times. 


RÈ T T. 











Example 2: 
e Ensure that the Annotation Scale is set to 


1:2 and create another linear dimension as 


shown in figure. 








-126 | 


e Click the ISO A4 layout in which the 
viewport scale is set to 1:2; you will notice 


that the dimensions are scaled with respect 


to the viewport. 





e Click the ISO A1 layout; you will notice that 
the dimensions are not displayed in the 2:1 
viewport. To display dimensions in the 2:1 
viewport, you need to add 2:1 scale to 


dimensions. 








| 





— 
feo ~— os 
£ A AN 
/ # (D 
i 
f AAN j 
| EY ZEN, z 
dol EE Pe QO OA A 
\ \ Aaf a YY + 
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q 


q 


f 
| \ 
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e Click the Model tab below the graphics 
window to switch to the model space. 
e Click Annotate > Annotation Scaling > 


Add/Delete Scales on the ribbon. 


A A 
=~ o 


ae 
om 


Current Scale # 


Annotation Scaling 
e Select the dimensions from the graphics 


window and right-click; the Annotation 





219 








Part 1: AutoCAD Basics 


Object Scale dialog appears. In this dialog, 
the Object Scale list shows the scales 
applied to the selected dimensions. You 
need to add 2:1 scale to the dimensions so 


that they will be visible in the 2:1 viewport. 





A Annotation Object Scale x 


Object Scale List 


[1:1 | Add... 
1:2 








1 paper unit = 1 drawing unit 


@ List all scales for selected objects 


C) List scales common to all selected objects only 
Cancel Help 

To add a new scale to the dimensions, click 

the Add button; the Add Scales to Object 

dialog appears. 

Select the 2:1 scale from the list and click 

OK; the scale will be added to Object Scale 

list. 

Click OK on the Annotation Object Scale 

dialog. 

Click the ISO A1 layout; the dimensions are 

displayed in both 2:1 and 1:2 viewports. 











—— 


SGALE 2:1. aa 


— 


{ \ O 


\ 


f/f 
| | O 











SCALE 1:2 





e Similarly, create other dimensions as shown 
below. Add 2:1 and 1:2 scales to dimensions 
and check the drawing in two different 


layouts. 


3x Ø10 F 25 


"1 18 THRU— _ 3x @12 THRU 


/ L3 207 25 





~ 115 = —40 





50. 
@25—~ 





250 


Scaling Hatches relative to Viewports 


While working in layouts, you may also need to 
scale the hatch with respect to the viewport scale. 
The following figure shows a drawing in two 
different viewports 1:2 and 1:1. The hatch in the left 
viewport is smaller than that in right side viewport. 
You can correct this problem by using the Relative 


to Paper Space option. 
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e Double-click inside a viewport; the model 
space will be activated. 

e Select the hatch patterns from the drawing; 
the Hatch Editor tab appears. 

e Inthe Hatch Editor tab, expand the 
Properties panel and select the Relative to 


Paper Space button. 








ik Pattern ~ Hatch Transparency 0 
Ee m ByLayer + JAngle a 
Te None ” p] 1.0000 Š 
= E.: ~ 
IEJ Relative To Paper Space 
7; 1.00 mm ¥ 
{A Properties 





e Click the Close Hatch Editor button; you 


will notice that the hatch will be scaled with 
respect to the viewport scale. Double-click 
outside the viewport to switch to the paper 


space. 





Working with Annotative Text 


Annotative property can also be assigned to text. 
The annotative text will be scaled with respect to the 
viewport scale. 
e Open the Viewports-Example.dwg, if not 
already opened. 
e Click Annotate > Text > Text Style on the 


ribbon; the Text Style dialog appears. 





Home Insert Pte Layout Parametric View 
A ABC ADESK2 7 
Sooo oe 

Multiline Check ———— Di 
Text Spelling 2.5 X 
Text + | 


f i Drawingl* 





ir 
# i 


e Click the New button on the Text Style 
dialog; the New Text Style dialog appears. 


e Enter Text_Anno as the Style name and 





click OK. 
A New Text Style x 
Style Name: 
Cancel 


e Select the Text_Anno style from the Styles 
list. 
e Set Font Name to Arial and select the 


Annotative check box. 
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e Set Paper Text Height to 2.5 and Width 
Factor to 1. 

e Click Apply and Close. 

e Select 1:1 from the Viewport Scale menus at 
the status bar. 

e Click Annotate > Text > Multiline Text on 
the ribbon. 

e Specify the first corner of the text editor by 
picking an arbitrary point. 

e Select the Justify option from the command 
line; the command line displays: 


Specify opposite corner or [Height/Justity/Line spacing/Rotation/St 


Å ~ MEXT Enter justification [TL TO TA MO MO MR BL BC BR] <TL>: 





e Select the MC option from the command 
line. 

e Move the pointer toward right and specify 
the second corner of the text editor. 

e Type All dimensions are in mm and click 
the Close Text Editor button on the Close 


panel. 


Exercise 1 





Move the text and place at the bottom left 
corner of the drawing as shown below. You 
can also add a frame to the text. Right-click 
on it and select Properties. On the 
Properties palette, under the Text section, 


set Text Frame to Yes. 





All dimensions 
are in mm 


View the drawing in the ISO A4 layout; you 
will notice that the text is not displayed. 
This is because the text is set to 1:1 scale. 


On the status bar, click the Show annotation 


objects A button. 


The text is visible in the ISO A4 layout. 
Save the drawing as Layout Example.dwg 


and close. 


Create the drawing, as shown below. After create the drawing, perform the following tasks: 


e Create a layout of A3 size and then create a viewport. 


e Set the viewport scale to 1:2. 


e Set the scale of the dimensions and hatch lines with respect to the viewport. 
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wizard. The following example explains the 


Chapter 11: 
Templates and 


procedure to connect a plotter to AutoCAD. 


Example: 


Plotting 


In this chapter, you will learn to do the following: 


e Configure Plotters 

e Create Plot Style Tables 
e Use Plot styles 

e Create Templates 


e §=6 Plot/Print the drawing 


Plotting Drawings 
Plotting is the process of producing a physical copy 


of the drawing using a printer or plotter. The printer 
may be directly connected to an AutoCAD 
workstation or on the network of workstations. 
Although the process of plotting is very simple, it is 
important to know how to establish communication 
between AutoCAD and the plotter. In this chapter, 
you will learn to connect a plotter with AutoCAD, 
define plotting style, and produce professional 
prints of drawings. You will also learn to print and 


publish drawings in digital format. 


Configuring Plotters 


It is assumed that you have connected plotter to 
your workstation and installed the drivers related to 
it. Even after doing so, you need to set a connection 
between the plotter and AutoCAD. You can 


establish this connection by using the Add-plotter 


Start AutoCAD 2018. 

Click Application Menu > Print > Manage 
Plotters or type PLOTTERMANAGER in the 
command line; the Plotters folder will be 
opened, as shown below. All the configured 


plotters are displayed in this folder. 


BEBE BEBERERU 


In the Plotters folder, double-click on the 
Add-A-Plotter Wizard icon; the Add Plotter 
- Introduction page appears. 

Click the Next button; the Add Plotter - 
Begin page appears. In this page, there are 
three options that allow you to setup a 
plotter: My Computer, Network Plotter 
Server, and System Printer. These options 
are explained on the dialog itself, as shown 


below. 
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Add Plotter - Begin x 
pBegin To configure a new plotter, select one of the following 
Plotter Model Siy Copia 
AIl settings will be configured by an Autodesk Heidi plotter 
Import Pep or Pe2 driver, and managed by this computer. 


Ports 
Plotter Name 
Finish 


© Network Plotter Server 


© System Printer 


< Back 


Cancel 


e Select the System Printer option and click 
Next; the System Printer page appears. A 
list of printers installed on your workstation 


is displayed. 








Add Plotter - System Printer x 


Begin Select from the list of system plotters that are identified by the 
current Operating System 


p System Printer 


Snagit 11 

Send To OneNote 16 

Microsoft XPS Document Writer 
Plotter Name Microsoft Print to PDF 


Finish Fax 


Import Pep or Pc2 


To add a new Windows system plotter, choose the Windows 
Add Printer application from the printers folder in the Windows 
Control Panel. 


< Back 


Cancel 


e From the list, select the required printer and 
click Next; the Import page appears. 

e Click the Next button; the Plotter Name 
page appears. 

e Type name of the plotter in the Plotter 
Name box and click Next; the Finish page 
appears. You can edit the configuration of 
the plotter by using the Edit Plotter 


Configuration button. 





Add Plotter - Finish x 


Begin The plotter Microsoft Print to PDF has been installed with its 
default configuration settings. To modify the default settings, 


System Printer choose Edit Plotter Configuration. 


Import Pep or Po2 
pFinish 
Optionally, to perform a plot calibration test on the newly 
configured plotter, and verify that your drawing measurements 
plot accurately, choose Calibrate Plotter. 


Calibrate Plotter ... 


< Back Cancel 





If you click the Edit Plotter Configuration button, 
the Plotter Configuration Editor dialog appears. In 
this dialog, you can modify the default settings of 
the plotter. The Calibrate Plotter button is used to 


test the plotter. 


e Click the Finish button; a new plotter will 


be added to the Plotters folder. 


Creating Plot Style Tables 


Plot styles determine the final look of the plotted 
drawing. They are used to override the layer 
properties such as color, linetype, lineweight and so 
on when the drawing is printed. After configuring a 
plotter, you need to create a plot style. There are two 
types of the plot styles: Color-dependent and 
Named plot style. Color-dependent plot styles are 
assigned based on the object color, whereas the 
Named plot styles are assigned based on layer or by 


object. 


e On the Application Menu, click Print > 
Manage Plot styles or type 
STYLESMANAGER in the command line; 
the Plot Styles folder appears. 
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5 DBDBDB PEDD YDS 


Double-click on the Add-A-Plot Style Table 
Wizard icon; the Add Plot Style Table 
dialog appears. Read the information on this 
dialog and click Next. 

Select the Start from Scratch option and 
click Next. 

Select the Named Plot Style Table option 
and click Next. 

Enter Sample in the File name box and click 
Next; the Finish page appears. 

Click the Plot Style Table Editor button; the 
Plot Style Table Editor dialog appears. 
Click the Add Style button available at the 
bottom left of the dialog; a new style named 
Style 1 is added. 

Enter PS1 in the Name box. 

Select Black from the Color drop-down. 

Set the Screening value to 70. The screening 
factor will fade objects in the printed output. 
A 20% screening factor will result in more 
fading of objects than a 50% screening 


factor. 

















( © Plot Style Table Editor - Sample.stb 
General | Table View | Form View 
Name Pi à <— - 
Description 
Color W Back —_—— 
Enable dithering — On 
Convert to grayscale eos Off 
Use assigned pen # Automatic 
Virtual pen # ik — Automatic 
Screening 100 70 <_ 
Linetype Use object linetype Use object linetype 
Adaptive adjustment On 
Lineweight Use object lineweight 
Line End Style Use object end style 
Line Join style Use object join style 
Fill Style Use object fill style 
[Add Style | Delete S | Edit Lineweights... | | Save As... | 
[Cancel] [Hep | 

















e Click Save & Close on the Plot Style Table 
Editor dialog. 

e Click Finish to close the Add Plot Style 
Table dialog; the Sample plot style will be 
added to the Plot Style folder. 


SSSSSSSSSESE WES i 


Using Plot Styles 


In AutoCAD, the Color-Dependent Plot style is used 
by default. In order to use the newly created plot 
style, you need to specify a setting in the Options 
dialog. 


e Right-click in the graphics window and 
select Options; the Options dialog appears. 

e Select the Plot and Publish tab in the 
Options dialog and click the Plot Style 
Table Settings button; the Plots Style Table 
settings dialog appears. 
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Toolbar; the Select Template dialog 


Hide system printers appears . 


Specify plot offset relative to 


e Select Open > Open with no Template - 


© Printable area Edge of paper 


Metric from the bottom right corner of the 





| Plot Stamp Settings... | 





dialog; a drawing file will be opened. 


Co Cea) C Open 
Open with no Template - Imperial 
Te E E IE TIS 





| Plot Style Table Settings... | Amame 
























e Select the Use named plot styles option 


from the dialog. 

Select Sample.stb from the Default plot 
style table drop-down. 

Select PS1 from the Default plot style for 
layer 0 drop-down. 

Set the Default plot style for objects to 


ByLayer. 





A Plot Style Table Settings x 


Default plot style behavior for new drawings 


©) Use color dependent plot styles 
@ Use named plot styles <= 
Current plot style table settings 
Default plot style table: 
Samplestb <— v 
Default plot style for layer 0: 
PSI <q- v 


Default plot style for objects: 
ByLayer v 


Add or Edit Plot Style Tables... 





Click OK twice to close both the dialogs. 
Close the drawing file by clicking the Close 
button located at the top-right corner. 





Utilities v Clipboard | 





Click NO on the AutoCAD alert message. 


Click the New button on the Quick Access 


Open the Layers Properties Manager and 


create the layers contained in the table 


below: 
, Plot 
Layer Linetype | Lineweight 
Style 
Construction | Continuous Default PS1 
Object Continuous 0.7 mm PS1 
Hidden 
Hidden 0.3 mm PS1 
Lines 
Center Lines CENTER 0.25 mm PS1 
Dimensions | Continuous 0.25 mm PS1 
Section 
Continuous 0.5 mm PS1 
Lines 
Cutting 
Phantom 0.6mm PS1 
Plane 
Title Block | Continuous Imm PS1 
Viewport Continuous 0.25 mm PS1 
Text Continuous Default PS1 
Title block 
Continuous Default PS1 
text 


e Click the Layout 1 tab to activate the paper 


space. 


e Click Output > Plot > Page setup Manager 
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on the ribbon; the Page Setup Manager Creating Templates 


a pea: After specifying the required settings in a drawing 


e Click Modify on the Page Setup Manager; file, you can save those settings for the future use. 


te Page SehuptiaogAppeais: You can do so by creating a template. Template files 


o a OUP ec eceme have settings such as units, limits, and layers already 


i a a a a created, which will increase your productivity. In 


workstation. : l l 
previous sections, you have configured various 


e Set the Paper Size to A3 and Drawing settings, such as layers, colors, linetypes and 


orientation to Landscape. plotting settings. Now, you will create a template 


e Click OK and Close to exit both the dialogs. file containing all of these settings and the title block 


e Draw a title block in the paper space, as that you have created. 


shown below. 


e On the Quick Access toolbar, click the Save 
button; the Save Drawing As dialog 
appears. 

e Inthe Save Drawing As dialog, set Files of 
type to AutoCAD Drawing Template 
(*.dwt). 

e Enter ISOA3 in the File name box and click 


Save. 





e Inthe Template Options dialog, enter ISO- 
A3 Horizontal layout with title block in the 


e Create a viewport inside the title block (refer Description box. 


to the Creating Viewports in the Paper e Click OK to close the dialog and save the 


template file. 
space section discussed earlier in this 


chapter). Plotting/Printing the drawing 


e Click the New button. 

e Select ISOA3. A new drawing will be 
started with the selected template. 

e Open the Layer Properties Manager; you 
will notice that the layers saved in the 
template file are loaded automatically. 


Viewport 
e Close the Layer Properties Manager. 





e Create a drawing, as shown below. You can 
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also download the drawing from the e Click the Preview button located at the 

companion website. bottom left corner; the preview window 
appears. 

e Click the Zoom Original button to fit the 
drawing to the window. 


‘Ae OC HBSS. 
ISIYA AA 


Zoom Original 


e Examine print preview for the desired 










output and click the Plot button; the 


drawing will be plotted. 


S VAU A| 











e Click the Layout 1 tab to activate the paper 
space. 

e Double-click inside the viewport to activate 
the model space. 

e Set the Viewport Scale to 1:1 on the status 
bar. 

e Use the Pan tool and position the drawing 
in the center of the view port. 

e Double-click outside the viewport to 


activate the paper space. 





e Hide the viewport frame by freezing the 


Viewport layer. 


e Save and close the drawing file. 


A AAA 


Text B cy W white 
Title Block ce, TA W white 
Title Block Text B F W white s 


, A PDF and DWF files are one of the commonly used 
e Click the Plot button on the Quick Access 


file formats to exchange drawings between 
Toolbar; the Plot dialog appears. 


designers and clients. AutoCAD makes it easy to 





export the drawing to the PDF or DWF formats. 
e Make sure that the options in this dialog are 
same as that you specified while creating the 


template. 
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e On the ribbon, click Output > Export to 


DWE/PDE > Export to PDF Options ld 
e On the Export to PDF Options dialog, set 
the Vector quality, Raster image quality, line 


merge control, and Data options. 





A Export to PDF Options x 
Quality 
Raster image quality |400 w| dpi 





Merge control Lines Overwrite v “T 
Data 


Include layer information Ss 


Include hyperlinks Capture fonts used in the drawing 


Convert all text to geometry 


Create bookmarks 


Cancel Help 





The options in the Data section help you to include 
layer information, hyperlinks, and create 
bookmarks. Also, you can capture fonts used in the 


drawing. 


e Click OK. 
e On the ribbon, click Output > Export 


DWE/PDF > Export > PDF 8. 

e On the Save As PDF dialog, select a PDF 
Preset to specify the PDF quality. 

e Examine the options in the Output Controls 
section, Export, and Page Setup. 

e Specify the location of the PDF file and click 
Save. A bubble appears on the status bar 
after exporting the PDF file. 

e Open the PDF file ina PDF viewer and 
notice the layers, bookmarks, hyperlinks in 
the drawing. Also, you can find any text in 
the drawing using the text search option in 


the PDF viewer. 


Importing to PDF 


AutoCAD allows you to import a PDF into a 


drawing file. 


e On the ribbon, click Insert > Import > PDF 
i 
Import ™™. 

e On the Select PDF File dialog, browse to the 
location of the PDF file. 

e Select the PDF file and a preview appears in 
the Preview area of the Select PDF File 
dialog. 

e Click Open; the Import PDF dialog appears. 

e On the Import PDF dialog, specify the Scale 
factor. 

e Under the PDF data to import section, check 
the TrueType text option. 

e Under the Layers section, check the Use 
PDF Layers option. 

6 
File name: Problem1.pdf Browse... 
Page to import Location 
Page: 1 Total: 1 f ee Specify insertion point on-screen 
Scale: 1 Rotation: 0 
~ 
POF data to import Layers 
P J] Vector geometry ® Use PDF layers <— 
| Solid fills Create object layers 
Vv TrueType text g~— Current layer 
{ } | | La Raster images 
Import options 
Import as block 
Vv) Join line and arc segments 
Convert solid fills to hatches 
1 Vv) Apply lineweight properties 
nfer linetypes from collinear dashes 
Page size: ISO A3 (420 x 297 mm) PDF scale: 25.4:1 
Options... OK Cancel Help | 


e Click OK to insert the PDF into the drawing. 


Combining Text of the Imported PDF 
After importing the PDF into an AutoCAD drawing, 


the text of the PDF is converted into single line text 
objects. However, you can combine them into a 


multi-line text using the Combine Text command. 
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6 HOLES O8 
EQUI-SP : 
75 PCD ace 


Color W ByLayer 
Layer PDF2_Text 
Linetype ByLayer 


| if 


e On the ribbon, click Insert > Import > 












= 
Combine Text =A , 


e Select the fragments of the text to combine 


them. 


6 HOLES”O x 


EQUI-SPAGED ON iy 
75 R / 


e Click on the text and notice that the text is 


converted into a multi-line text. 


%® HOLES 08 pz 


Publishing a 2D Drawing to a 
Browser 


AutoCAD 2018 allows you to publish a drawing to a 


web browser so that you can view it without any 
application installed on your device. To publish 
drawing to a web browser, follow the steps given 


next: 


e Click Application Menu > Publish > 


Design Views. 







Email 
» Send the current drawing file as an email 
attachment. 


Design Views 
Upload design views t{ssecure location 
for online sharing. 


E Pm 


g | Drawing 
É Utilities 


The Autodesk Sign In dialog appears, if have not 


signed into your Autodesk account. 


e Enter your Autodesk ID and password, and 


then click Sign in. 


The DesignShare - Publish Options dialog appears. 
e Select the appropriate option from the 


DesignShare - Publish Options dialog. 





DesignShare - Publish Options x 


Your design will be published to a secure location for online 
viewing and sharing. How do you want to do this? 


— Publish and display in my browser now 
Your browser will open and display the design. This might take several 
minutes. 


— Publish and notify me when complete 
A notification bubble will display on your status bar when the 
processing is complete. 


C] Always perform my current choice Cancel 





About design views 

The drawing will be published and opened in the 
A360 Viewer. You can sign into A360 using you 
Autodesk ID and share the link of the drawing. 
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Exercise 


Create and plot the drawing as shown in figure. 


D5 THRU 
LJ G10 Vv 4 


D124 


Designed by Checked by Approved by Date Date 
Sample 10/15/2013 
Et 
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Chapter 12: 3D Modeling Basics 


In this chapter, you will learn to do the following: 


e Create boxes, cylinders, wedges, cones, pyramids, spheres, and torus 
e Create User Coordinate Systems 

e Work with Dynamic UCS 

e Change the View Style of objects 

e Create Viewports in model space 

e Create walls using the Polysolid tool 

e Change the view orientation 

e Create extruded, revolved, swept, lofted, and press-pulled objects 

e Perform Boolean operations 

e Align objects 


e Create spiral and helical curves 


Introduction 


In AutoCAD, you can create three types of 3D models: surfaces, solids, and meshes. Solids are used to create 3D 
models of engineering components and assemblies, surfaces are used to create complex shapes such as plastic 
parts, and meshes are used for games and movies. Solids are three-dimensional models of actual objects that 
possess physical properties such as mass properties, center of gravity, surface area, moments of inertia, and so on. 
Surfaces are construction features without any thickness. They do not possess any physical properties. Meshes are 
similar to solids without mass and volume properties. In this chapter, you will learn the basics of 3D modeling 


such as creating, navigating and visualizing solid models. 


3D Modeling Workspaces in AutoCAD 


In AutoCAD, there are separate workspaces created to work on 3D models. In these workspaces, the tools are 
organized into ribbon tabs, menus, toolbars, and palettes to perform a specific task in 3D modeling. You can 
activate these workspaces by using the Workspace drop-down located on the Quick Access Toolbar, or by using 
the Workspace Switching menu on the status bar. You can also start an AutoCAD session directly in the 3D 
Modeling workspace using the acad3D.dwt, acadiso3D.dwt, acad -Named Plot Styles3D, or acadISO-Named 
Plot Styles3D templates. 
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Tip: If the Workspace drop-down is not displayed at the top left corner, then click the down arrow next to Quick Access 


Toolbar. Next, select Workspace from the drop-down; the Workspace drop-down will be visible on the Quick Access Toolbar. 


Drafting & Annotation IT 


netri] 30 Basics 


3D Modeling ` | 


Customize... 


A Select template 


Look in: 





ù 


Ti © 


Eez m 








_ Template v 


Name 
1 PTWTemplates 
_ SheetSets 
acad -Named Plot Styles 
acad -Named Plot Styles3D <—_-=—= 
acad 
acad3D <— 
acadISO -Named Plot Styles 
acadISO -Named Plot Styles3D <= 
acadiso 
acadiso3D 
ISO A3 
Tutorial-iArch 
Tutorial-iMfg 
Tutorial-mArch 
Tutorial-mMfg 


< > 


# Drafting & Annotation 
3D Basics 
3D Modeling 


Save Current As... 
Workspace Settings... 
Customize... 


a Display Workspace Label 


l-E- EÄŽAÁAlL-Uzr+ 0r AZ 





There are two workspaces of 3D modeling: 3D Basics and 3D Modeling. The 3D Basics workspace has 


commonly used tools, whereas the 3D Modeling workspace includes all the tools required for creating 3D 


models. 


The 3D Modeling Workspace 


Activating the 3D Modeling workspace either by using the template or from the Workspace drop-down displays 


the screen as shown below. It contains the ribbon and tools related to 3D modeling. By default, the Home tab is 


activated in the ribbon. From this tab, you can access the tools for creating and editing solids and meshes, 


modifying the model display, working with coordinate systems, sectioning 3D models and so on. 
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There are some additional tabs such as Solid, Surface, Mesh, and Render. The Solid tab contains tools to create 
solid models; the Surface and Mesh tabs are used to create surface models and complex shapes; the Visualize 


tab is used for creating realistic images of solid and surface models. 





Solid 


g Box YJ cy fr) Extrude 8 O O @®) oe Slice g Interfere A B’ gő Live Section 





OB S 















































Cylinder fa Presspull Thicken Extract Edges h Add Jo 
© k Polysolid Solid History Ê P Sweep | Union Subtract Intersect + a a Fillet Edge Taper Faces Shell | Section p I No Filter Move 
O Sphere = er Revolve z (J Imprint E Offset Edge x = r Plane OB, Generate Section z Gizmo ` 
Primitive Solid Boolean Solid Editing Section v x Selection 
Surface 
@ Network Ê Planar & @ Q Q yy K E] untrim Is Kh GA Ge * $e Rebuild N @ & eS LP Project to UCS Zebra 
O : 
Lee Etude Blend Patch Offset NURBS | Fillet — Trim AE CV Edit Bar | Convertto Show Hide * sau Spline CV Extract > F. Auto Eh Project to View | Analysis Bil cunature 
© Sweep Revolve Creation È Sculpt NURBS CV CV Ss Remove | 5 Isolines L @- Trim bi Project to 2 Points | Options © Draft 
Create Edit v | Control Vertices Curves v | Project Geometry Analysis 
Mesh 
a A e Smooth More g Gj rg 77) Split Face =a Convert to Solid (J cí Live Section C) A 
Smooth Less Merge Face Convert to Surface Add Jo 
Mesh Box P 8 |! Smooth a Add Remove Extrude % 9 Ed Smooth, _ Section W 9 No Filter Move 
$ Object Pj Refine Mesh Crease Crease Face g Close Hole optimized ` Plane OB, Generate Section z Gizmo ` 
Primitives x Mesh x Mesh Edit ~ Convert Mesh | Section v x Selection 
Visualize 
(Top a | a la. ELE Named $ Realistic i g Q O © Materials Browser I Create Camera @ Medium v @ 
bis —| e L J = os s 

Bott v a ll F] Joi X v ’ i -| in Wi... ¥ 
= ri View B In L. Z e Viewport H =n S © w Create | .| Sun Sky Off O Materials Textures On Render to Size Renderiai | Render in Render 

ER = Manager [2 r: [@worid ¥ | Configuration A Restore Light ` serie Status <p Material Mapping 7 3 Cloud Gallery 

Views Coordinates x Model Viewports Visual Styles v x Lights v Materials v x Camera | Render v x A360 


























The ViewCube can be used to modify the view of the model quickly and easily. It is located at the top right 


corner of the graphics window. Using the ViewCube, you can switch between the standard and isometric views, 
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rotate the model, switch to the Home view of the model, and create a new user coordinate system. You can also 


change the way the ViewCube functions by using the ViewCube Settings dialog. Right-click on the ViewCube, 


and then select the ViewCube Settings option; the ViewCube Settings dialog will be opened. 





xs z . 
= A ViewCube Settings x 
Display 
i <n l i On-screen position: Top Right v 
\ wy 
Lar ek? 
H ViewCube size: 
ome 
[V] Automatic 
[v Parallel s 
Perspective | 


Perspective with Ortho Faces 


Set Current View as Home 





You can also modify the model view by using the In-canvas controls. In addition to that, you also change the view 


Inactive opacity: 


Low ] 


50 % 


Show UCS menu 


When dragging on the ViewCube 


Snap to closest view 


When clicking on the ViewCube 


Zoom to extents after view change 











High 


Use view transitions when switching views 


Orient ViewCube to current UCS 


Keep scene upright 


a Show compass below the ViewCube 


Restore Defaults 


Cancel Help 


style of the model and control the display of other tools in the graphics window using the In-canvas controls. 


|- J| Custom View ][Realstic] 


Custom Model Views 


Top 

Bottom 

Left 

Right 

Front 

Back 

SW Isometric 
SE Isometric 
ME Isometric 
NW Isometric 


View Manager... 


Parallel 


w Perspective 





[—][Custom View| esiccc) 





Custom Visual Styles 


2D Wireframe 
Conceptual 
Hidden 

Realistic 

Shaded 

Shaded with edges 
Shades of Gray 
sketchy 
Wirefrarme 

X-ray 


Visual Styles Manager... 
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Now, you will create 3D models using the tools available in AutoCAD. 


The Box tool 


The Box tool is used to create boxes having six 
rectangular or square faces. It is most commonly 


used tool as many 3D objects are made of boxes. 


e Click the AutoCAD 2018 icon on your 
desktop. 

e On the Quick Access Toolbar, click the New 
icon. 

e On the Select Template dialog, click 
acadiso3D, and then click Open. A new file 
will be started in the 3D Modeling 
workspace. 

e Click Home > Modeling > Box on the 
ribbon or type BOX in the command line; 
the message, “Specify the first corner” 


appears in the command line. 





+ 
fh Smoot 
Objec 
; M 
| = 
= a Dra’ 


= Mseclinedae Lee eee a 
e Pick an arbitrary point in the graphics 


window; the message, “Specify the other 
corner” appears in the command line. 

e Ensure that the Dynamic Input icon is 
active on the status bar. You will notice the 
two value boxes to specify the length and 
width of the box. 

e Type 100 in the length box and press the 
TAB key. 

e Type 70 in the width box and press ENTER. 


e Move the pointer upward, type 60 as height 


and press ENTER; the box will be created as 
shown. 

Click Zoom > Zoom All on the Navigation 
Bar. 

On the In-canvas controls, click View Style 
Controls > Shades of Grey. 

Right click on the Home icon above the 


ViewCube and select Parallel. 





Creating the User Coordinate System 


User Coordinate Systems assist you while creating 


3D models. They are used to create construction 


planes on which you can add additional features to 


the model. Various methods to create User 


coordinate systems are discussed next. 


Examplel1: 


On the status bar, click the Customization 
button and select Dynamic UCS from the 
menu. Also, select 3D Object Snap from the 
menu. 

Deactivate the Dynamic UCS icon on the 
status bar. You will learn about this option 


later in this chapter. 
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Snap UCS to active solids plane - Off 






Dynamics UCS - UCSDETECT (FO) 


+ 2 Se hide Br + | 


=e 








Click Home > Coordinates > UCS on the 
ribbon; the UCS is attached to the pointer 


and the message, “Specify the origin of 


UCS” appears. 


1A |E {2 tid Shades of Gray r 
s -| o 
[2 «| 1@wo| ™ 


Manages user coordinate systems 


a UCS 


J Press Fi for more help 







Activate the 3D Object Snap on the status 


bar. 


Snap cursor to 3D reference points - On 
3D Object Snap - 3DOSNAP (F4) 


R E REA nee 


— = 








Select the vertex point on the top left corner 
of the box as shown below; the message, 


“Specify point X-axis or <accept>:” appears 


in the command line. 





Press ENTER to accept the orientation of the 


UCS as shown below. 





Creating a Wedge 


When you slice a box diagonally, it results in a 
wedge. A wedge has five faces, three rectangular 


and two triangular. 


e Click Home > Modeling > Primitives drop- 
down > Wedge on the ribbon or type WE in 
the command line and press ENTER; the 
message, “Specify first corner or [Center]” 
appears in the command line. 

e Select the endpoint of the top face of the box 
as shown in figure; the message, “Specify 
other corner or [Cube Length]:” appears in 
the command line. 

e On the Status bar, click the down arrow next 
to the 3D Object Snap icon, and select 
Midpoint on edge. 

e Select the midpoint of the front edge of the 


box as shown below. 


First corner Sa 


Pi 
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Second corner 


e Move the pointer upward and enter 40 as 
the height; the wedge will be created, as 


shown below. 





Example2: (Creating UCS by selecting 3- 


points) 


| You can create a UCS by selecting three 
points. The first point will be the origin of the UCS, 
the second point will define the X axis, and the third 
point defines the Y-axis. 

e Click Home > Coordinates > 3 Point on the 
ribbon; the UCS is attached to the pointer 
and the message, “Specify new origin point 
<0,0,0>:” appears. 

e Select the lower endpoint of the wedge as 


shown in figure. 





e Move the pointer toward right and select the 
other endpoint of the bottom edge of the 


wedge, as shown in figure. 





e Move the pointer along the diagonal edge of 
the wedge and select the endpoint on the 
top edge as shown below; the UCS will be 
created and aligned to the inclined face of 


the wedge. 





Creating a Cylinder 

Cylinders are commonly used features after boxes. 
In AutoCAD, you can create cylinders easily by 
using the Cylinder tool. You can create a circular or 


elliptical cylinder by using this tool. 


e Click Home > View > View Style drop- 
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down > Wireframe on the ribbon; the view 
style of the model will be changed to 
wireframe. 


Annotate Layout View Manage Output 
: rm 


a| 2D Wireframe Conceptual Hidden 


F 
Kg Example 3: (Returning to previous 
Shades of Gray position of the UCS) 


e Click Home > Coordinates > UCS, Previous 





FE l 


Ai 









Shaded wi... 





on the ribbon; the UCS will return to its 
Save as a New Visual Style... 


previous position. 


Visual Styles Manager... 


e On the Status bar, click the down arrow next 
to the 3D Object Snap and select the Center 
of face option, if not already selected. 


e Click Home > Modeling > Primitives drop- 





down > Cylinder on the ribbon or type CYL 


in the command line. 


Example 4: (Creating a UCS by specifying 


e Specify the center point of the cylinder on 

the inclined face of the wedge. its origin) 

e Click Home > Coordinates > Origin elon 
the ribbon; the UCS will be attached to the 
pointer. 

e Select the lower left corner point of the box; 


the UCS will be placed at that point. Note 


that the orientation will not change. 





e Type 20 as the base radius and press 
ENTER. 





e Move the pointer upward; you will notice 
that the pointer moves along the Z-axis of 


Example 5: (Rotating the UCS about X, Y, 
the UCS. 


e Type 25 as height and press ENTER; the and Z axes) 


cylinder will be created as shown below. You can rotate a UCS about X, Y, or Z axes by using 
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the drop-down available in the Coordinates panel, |Z | ‘hex dbon 
“lon ther ; 


as shown below. 


A-E LE Ew 


e Select the bottom right endpoint as the 
origin; the message, “Specify point on 
positive portion of Z-axis:” appears in the 
command line. Also, a rubber band line 
originating from the Z-axis is attached to the 
pointer. Now, as you move the pointer, you 


will notice that the Z-axis also moves. 





e Click the X option from the drop-down e Move the pointer and select the left 
shown in the above figure; the message, endpoint of the bottom edge as shown 
“Specify rotation angle about X axis below; the Z-axis will be aligned to the 
<90>:"appears in the command line. Also, a bottom edge. 


rubber band line originating from the Y axis 
is attached to the pointer. 

e Rotate the pointer and pick a point to 
specify the rotation angle. You can also 
type-in the rotation angle in the dynamic 
input or command line. 


e Similarly, you can rotate the UCS about the 





Y and Z axes using the respective options 


from the drop-down. 
Example 7: (Creating UCS parallel to the 


Example 6: (Creating the UCS by screen) 


specifying the Z-axis) 


Using the View tool in the Coordinates panel, you 


Using the Z-Axis Vector tool, you can create a UCS can create a UCS which is parallel to the screen. 


by specifying its Z-axis. e Click Home > Coordinates > View lan on 


the ribbon; the XY plane of the UCS will 
e Click Home > Coordinates > Z-Axis Vector 
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become parallel to the screen. The UCS 
origin will not change. This option is useful 


if you want to use the current view and add 


a title block, or any other annotation. 





Example 8: (Creating UCS aligned to an 
object) 

You can create a UCS aligned to an object. The origin 
of the UCS will be aligned to the nearest endpoint of 
the object. 


e Click Home > Coordinates > View > Object 
£| 


object to align UCS:” appears in the 


on the ribbon; the message, “Select 


command line. 
e Select the cylindrical object from the model; 


the UCS will be aligned to it. 





Example 9: (Creating UCS aligned to face) 
You can align a UCS to a planar or curved face of a 


model using the Face tool. 


P| 
e Click Home > Coordinates >Face —on 


the ribbon; the message, “Select face of solid, 


surface, or mesh:” appears in the command 
line. 

e Move the pointer over the faces of the 
model; you will notice that the UCS is 


displayed on the faces. 





e Select the top face of the box; the message, 
“Enter an option [Next/ Xflip/Yflip] 
<accept>:” appears in the command line. 
If you select the Next option, the adjacent 
face will be highlighted. The Xflip option is 
used to rotate the UCS 180 degrees about the 
X axis. The Yflip option is used to rotate the 
UCS 180 degrees about the Y axis. 

e Press ENTER to accept; the UCS will be 


aligned to the selected face. 


Using Dynamic User Coordinate 


System 


In the previous section, you have learned to create 
various types of static user coordinate systems. They 
are active until you define another user coordinate 
system. You can also create dynamic user coordinate 
systems. A Dynamic User Coordinate System is a 
temporary UCS that appears automatically when 
you place your pointer over the face of a 3D solid 
object. Note that the Dynamic User Coordinate 
appears only when you use tools which create 
objects directly (For example, drawing tools and 


primitive tools). In order to create a Dynamic UCS, 
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you need to activate the Dynamic UCS option on 


the status bar. 


Snap UCS to active solids plane - On 






Dynamics UCS - UCSDETECT (F6) 


s RAN B+E 








e Click the Cylinder button on the Modeling 
panel. 

e Ensure that the Dynamic UCS button is 
active on the status bar. 

e Move the pointer over the faces of the 
model; they will be highlighted. 

e Click on the front face of the box and create 


the cylinder as shown below. 





Model Space Viewports for 3D 
Modeling 


E @ While creating 3D models, it is useful 
ca E to have a look at your model from 
Model Viewperts 


several different orientations at the 
same time. For this purpose, you need to create 
different viewports in model space. You can create 
multiple viewports in model space using the 
Viewport Configuration drop-down available in the 
Model Viewports panel of the View tab. This can 
also be done by using the Viewports dialog. To load 
this dialog, click Visualize > Model Viewports > 
Named; the Viewports dialog appears. In the dialog, 
select the New Viewports tab and then select Four: 
Equal from the Standard viewports list. Next, select 
3D from the Setup drop-down. Click the OK button; 
four tiled view-ports are displayed in the screen. 
You can notice that each viewport has a different 
view and a different UCS. Click inside any viewport 


to activate it and perform any operation. To return 


La 


to single viewport, click the Restore Viewports 
button on the Model Viewports panel; the currently 


active viewport will fill the screen area. 





A Viewports x 


New Viewports Named Viewports 











New name: 





Standard viewports: Preview 











| *Active Model Configuration* 

| Single 

aa ake View: *Right* View: *Front* 
n n Visual style: Wireframe Visual style: Wireframe 
Three: Left 

Three: Above 

Three: Below 

Three: Vertical 

Three: Horizontal 

Four: Equal 

Four: Right View: SE Isometric View: *Top* 
Four: Left Visual style: Wireframe Visual style: Wireframe 
Apply to: Setup: Change view to: Visual Style: 

Display ~| (3D t *Right* v| Wireframe v 


—p| Ok | Cancel Help 
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Creating Other Primitive Shapes 


In AutoCAD, there are set of tools to create basic 
geometric shapes. In earlier sections, you have 
learned to create boxes, wedges, and cylinders. 


Now, you will learn to create other primitive shapes. 


Creating Cones 


Creating a cone is similar to creating a cylinder. It 
has a similar shape compared to a cylinder; but it is 


tapered on one side. 


Example 1: 


e To create a cone, click Home > Modeling > 


IA 


Primitives drop-down > Cone con on the 
ribbon; the message, “Specify center point of 
base or [3P/2P/Ttr/Elliptical]:” appears in the 
command line. 

e Pick an arbitrary point from the graphics 
window; the message, “Specify base radius or 
[Diameter]:” appears. 

e Type a radius value in the command line and 
press ENTER. You can also select the Diameter 
option to specify the diameter of the base. 

e Move the pointer in vertical direction and pick a 
point to specify the height of the cone. You can 
also type-in the height value in the command 


line and press ENTER; the cone will be created. 


Example 2: 


Type CONE in the command line and press 
ENTER. 

Select the Elliptical option from the command 
line; the message, “Specify endpoint of first axis 
or [Center]:” appears in the command line. 

Pick a point to specify the end point of the first 
axis. 

Move the pointer and click specify the other end 
point of the first axis. You can also type-in the 
length of the first axis and press ENTER; the 
message, “Specify endpoint of second axis:” 
appears. 

Pick a point or type-in the radius value to 
specify the second axis. 

Move the pointer upward and pick a point to 
specify the height. You can also enter the value 
of height in the command line or Dynamic 


Input box. 





Example 3: 


Click Solid > Primitive > Primitive drop-down 


> Cone on the ribbon. 


Select the center point and specify the base 
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radius as 20; the message, “Specify height or 


down >Torus on the ribbon or type 
[2Point/ Axis endpoint/Top radius|” appears in 


TOR in the command line and press 


ENTER. 


the command line. 


e Select the Top radius option from the command 


Specify th t int of the t : 
line; the message, “Specify top radius:” appears. e peci y e center poin O e torus 


, e Move the pointer outward and enter the 
e Type 10 as the top radius value and press 


radius of the torus. You can also select the 
ENTER. 


Diameter option to specify the diameter of 
e Move the pointer upward and enter 40 as the 


the torus. 
height. 


e Type the tube radius and press ENTER; the 


torus will be created. 





Creating a Sphere 


e Click Home > Modeling > Primitives drop- Creating a Pyramid 


down > Sphere C) ee ee ee Pyramids are similar to cones except that the base of 


the pyramid is not circular in shape. 
e Specify the center point of the sphere. 


' , e To create a pyramid, click Home > Modeling > 
e Move the pointer outward and enter the radius 


value. You can also select the Diameter option Primitives drop-down > Pyramid 4" on the 

to specify the diameter of the sphere. ribbon or type PYR in the command line and 
press ENTER. 

e Specify the center point of the base. The base of 


pyramid is a polygon. The method to create a 





polygon is already discussed in Chapter 2. 
e After creating the base, move the pointer in 


. vertical direction and pick a point to specify the 
Creating a Torus 
height of the pyramid. You can also type the 


Torus is a donut shaped solid primitive. To create a value of the height and press ENTER; the 


torus, you need to specify center of the torus, radius pyramid bereari. 
or diameter of torus, and radius or diameter of the 
tube. 


e Click Home > Modeling > Primitives drop- 
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The other options displayed in the command 
line while creating the pyramid are same as in 


the Cone tool. 


Using the Polysolid tool 


The Polysolid tool is used to create a 3D wall. It can 
also be used to convert a line, polyline, arc, or a 
circle to a wall. The Polysolid tool is similar to 
Polyline tool except that you create a rectangular 
shaped wall that has a pre-defined height and 
width. 


e Click Home > Modeling > Polysolid i 
on the ribbon; the message, “Specify start 
point or [Object/Height/Width/ Justify] 
<Object>:” appears in the command line. 

e Activate the Ortho Mode on the status bar. 

e Pick an arbitrary point in the graphics 
window and move the pointer in the X- 
direction. 

e Type 200 in the command line and press 
ENTER; a 3D wall of 200 length is created. 

e Select the Arc option from the command 
line and move the pointer in the Y-direction. 

e Type 100 as the arc diameter and press 
ENTER. 

e Select the Line option from the command 
line and move the pointer in the -X- 
direction. 


e Type 100 and press ENTER. 


e Move the pointer in the Y-direction and 
enter 150 as the wall length. 

e Move the pointer in -X-direction and enter 
100 as the wall length. 

e Select the Close option from the command 


line; the wall will be closed. 





Using the Extrude tool 
| í] The Extrude tool is used to add a third 


dimension (height) to an existing 2D shape. 
If you extrude a closed shape such as circle and 
closed polylines, a solid is created. If you extrude an 
open sketch such as lines and arcs, a surface is 


created. 


Example 1: 
e Startanew AutoCAD file in 3D Modeling 
workspace. 
e Click Home > View > 3D Navigation > 
Front on the ribbon; the front view will 


become parallel to the screen. 


| 


Realistic v 
: 
(Top 
H Bottom 
| Left 
|E Right = 
(Back i 


K SW Isometric 
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e Click Home > Draw > Polyline on the 
ribbon and create the sketch as shown 


below. 


Click Home > View > 3D Navigation > Top 
on the ribbon; the view will become parallel 


to the screen. 


Realistic 
Unsaved View | 
Hee | 
i Bottom K 


35 al) e 











e Click Home > Draw > Line on the ribbon and 


185 
create the sketch as shown below. 


Ho 
od 


20 20 


| 


Click Home > View > 3D Navigation >SE 


e Select SE Isometric from the In-canvas 
controls; the view orientation will be 
changed South east Isometric. 


[—]l ont][Realistic] 


Custom Model Views 


20 


Top 


Bottom 

Left 

Right 

Front 

Back ® 
SW Isometric 
SE Isometric 
NE Isometric 
NW! Isometric 


=| Isometric on the ribbon; the view orientation 





will be changed to south east Isometric. 


e Expand the Draw panel of the Home tab and 


e Click Home > Modeling > Extrude. 
click the Region button. 


e Select the polyline sketch and press Enter. 


DAT 4O* s 
e Move the pointer toward right. ~ie 
AE SLA EN « 
e Type 100 in the command line or Dynamic | Modify 
, EZZ ho B 
Input box and press ENTER; the polyline ‘St i RS mm 

H Draw | 


sketch will be extruded. 
e Press and drag a window and select all the 


objects of the sketch. 

e Press ENTER; the sketch will be converted 
into a region. Now, you can extrude the 
region to create a solid. If you try to extrude 


the lines without creating a region, it will 





result in a surface. 


Example 2: 
e Openanew AutoCAD file in 3D Modeling 
Workspace. 
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Click Solid > Solid > Extrude on the ribbon. 
(+! Extrude 


Select the region created from the sketch, 
and then press ENTER; the message, 
“Specify height of extrusion or 
[Direction/Path/ Taper angle/Expression]:” 
appears in the command line. 

Select the Taper angle option from the 
command line. 

Type 5 as the taper angle and press ENTER. 
Move the pointer upward, type 40 in the 
command line and press ENTER; the 


extruded solid will be created with a taper. 





Example 3: 


Type EXT in the command line and press 
ENTER. 

Press and hold the CTRL key on and select 
the top face of the model. 

Press ENTER and move the pointer upward. 
Type 25 as the extrusion height and press 
ENTER; the extruded solid will be created. 


Using the Revolve tool 


The Revolve tool is used to revolve an open or 
closed 2D sketch about a selected axis. If you revolve 
a closed profile such as a polyline sketch, polygon, 
circle, or a sketch region, a solid object is created. An 
open profile results in a surface. The sketch is 
deleted after revolving it. If you want to retain the 
sketch, you need set the DELOBJ system variable to 
0. 


e Opena new file in 3D Modeling workspace. 
e Set the view orientation to front and create 


the sketch using the Line tool. 





e Convert the sketch into region using the 


Region tool. 
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e Click Solid > Solid > Revolve on the ribbon 


or type REV in the command line. Using the Sweep tool 

e Select the sketch region and press ENTER; CO The Sweep tool is used to create a new solid 
the message, “Specify axis start point or | or surface by sweeping a closed or open 
define axis by [Object/X/Y/Z] <Object>:” planar profile along an open or closed 2D or 3D 
appears in the command line. path. The procedure to create a solid by using the 

e Select the Object option from the command Sweep tool is discussed next. 


line and select the vertical line created at an 
offset; the message, “Specify angle of Example: 


revolution or [STart e Open anew file in 3D Modeling workspace. 


: < > : . : 
angle/Reverse/EXpression] <360>: e Set the view orientation to Front and create 


i the sketch using the Polyline tool. 


ie 





Line to j 
select e Use the Fillet tool and apply fillets of 25 mm 
radius. 
“R25 
e Press ENTER to specify 360 as the 
R35 =~ 


revolution angle. 
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Change the view orientation to SE Isometric. 
Click Home > Coordinates > Z-Axis Vector 
on the ribbon. 

Select the endpoint of the top vertical line as 


the UCS origin and align the Z-axis to it. 





Click the Circle button on the Draw panel. 
Select the end point of the vertical line to 
specify the center point of the circle. Specify 
5 mm as radius of the circle. 

Click the UCS, World button on the 
Coordinates panel; the User Coordinate 
System will be set to World Coordinate 
System (0,0,0). 

Click Home > Modeling > Solids drop- 


down > Sweep on the ribbon. 
C Home 











Select the circle as the profile and press 
ENTER; the message, “Select sweep path or 
[Alignment/ Base point/Scale/Twist]:” 


appears in the command line. 


The Alignment option aligns the profile 
perpendicular to the direction of the sweep path. 


By default, the profile is aligned to the path. 


The Base point specifies the base point of the profile. 
By, default, the center of the profile is used as the 
base point. You can select any other point on the 


profile to define the base point. 


The Scale option scales the profile along the path. 


The Twist option twists the profile as it is swept 


along the length of the path. 





Scale 


Twist 


e Select the path to create the swept solid 


object. 


gn 


Path 


Z 





Using the Loft tool 


Using the Loft tool, you can create a solid or surface 
by selecting a series of cross sections. The selected 
cross sections will define the shape of the lofted 


solid. 


Example 1: 


e Create three circles as shown below. The 
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diameters and center point locations are 


given in the table. 





CO 
<_> 
ce: 


Click Home > Modeling > Solids drop- 
down > Loft on the ribbon or type LOFT in 
the command line and press ENTER. 





Select the cross-sections one by one; the 
preview of the lofted solid appears. 

Press ENTER to accept the selection; the 
message, “Enter an option 

[Guides/Path/ Cross sections only/Settings] 
<Cross sections only>:" appears in the 
command line. 

Select the Settings option from the 


command line; the Loft Settings dialog 





appears. In this dialog, the Smooth Fit 
option creates a smooth connection between 
the cross-sections. If you select the Ruled 


option, the lofted solid or surface has sharp 


edges. 





Ruled RFA | 
The Normal to option creates a solid or surface 
normal to the cross-section. You can select the loft 
solid or surface to be normal to All cross sections, or 


Start Cross Section or End Cross Section or Start 


and End Cross Sections. 


{ 


ł 
DS 


/ ‘i a Ni A a 
Q K $ ziy We yy 


All cross sections End cross section Start cross section 


The Draft angles option defines the draft angle and 
magnitude at start and end cross sections. The draft 
angle is the beginning direction of the loft surface. If 
you set the draft angle to 90 degrees, the loft surface 
starts vertically from the cross section and the 0- 
draft angle starts loft surface horizontally. The 
Magnitude is the relative distance up to which the 
loft surface will follow the draft angle before it 


bends. 
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Cc > Make the Sketch layer as current. 
pna sas e Set the view orientation to Right and draw 
Erd ange: End magnitude: the sketch as shown below. 


90 400 





The Close surface or solid option connects the start 


and end section of the lofted object. 





e Change the view orientation to SE Isometric. 
e Ensure that the Dynamic Input is activate 


e Set the Solid layer are current. 





e Click Home > Modeling > Presspull on the 


e Select the Normal to option and select All ab bon: 
cross sections. Click OK; the loft solid will e Click inside the bottom region of the sketch 
be created as shown below. and move the pointer backwards. Type 60 in 


the Dynamic input box and press ENTER; 


the extruded feature will be created. 





Using the Presspull tool 


a The Presspull tool is used to create and e Click in the region enclosed by the larger 


modify solid models with a greater ease and Ce aE G ai 
speed. It can be used to accomplish two types of 
operations: extruding closed 2D shapes and add or 


remove material from a solid object based on 


whether you “pull” or “push” the extrusion. 





e Start a new file. e Press and hold the CTRL key and select the 


e Create two layers called Sketch and Solid. front face of the cylindrical object. Move the 





254 


Part 1: AutoCAD Basics 


pointer forward. Type 4 in the dynamic 


input box and press ENTER. 





e Click in the curved slot region and move the 
pointer backward; the message, “Specify 
extrusion height or [Multiple]:” appears in 
the command line. 

e Select the Multiple option from the 
command line and click in the region 


enclosed by the two vertical lines. 





e Right-click and move the pointer 
backwards. Type 12 in the dynamic input 
box and press ENTER. 





e Press and hold the CTRL key and select the 
front face of the slot and move the pointer 
forward. Type 4 in the dynamic input box 
and press ENTER. 


e Set the Sketch layer as current. 


Click the Circle button on the Draw panel. 
Press and hold the SHIFT key. Right-click 
and select the Center option from the 
shortcut menu. 


Select the center point of the slot end cap 


and create a circle of 4 mm radius. 





Click Home > Modify > Array drop-down > 
Path Array on the ribbon. 

Select the circle created in the previous step 
and press ENTER. 

Select the arc as the path curve; the preview 


of the path array is displayed. 





In the Array Creation tab, set the Between 
value to 25 in the Items panel; the item 
count is automatically adjusted. 

Click the Close Array button on the ribbon; 


the polar array is created. 
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e Activate the Presspull command. 

e Click in any one of the circles and select the 
Multiple option from the command line. 

e Click inside rest of the circles of the polar 
array. Right-click to accept. 

e Move the pointer backward and click; holes 
will be created as shown in figure. 

e Turn Off the Sketch layer; the sketches will 
be hidden. 





e Click the Orbit button on the Navigation 
Bar. 
e Press and drag the left mouse button to 


rotate the model. 





Performing Boolean Operations 


Boolean operations are performed to add two or 
more solids together, subtract a single solid or group 
of solids from another, or form a common portion 
when two solids are combined. You must have at 
least two solids in order to perform a Boolean 
operation. There are three tools available to perform 
Boolean Operations- Union, Subtract, and Intersect. 


These tools are discussed next. 


eb 


The Union tool 


The Union tool joins two or more solids together 
into a single solid. For example, when you try to 
select the complete model, its individual objects are 
selected. But, after performing the Union operation, 
all the solid objects are combined together and act as 


one object. 





e To perform the Union operation, click Solid 


> Boolean > Union on the ribbon. 





e Click the left mouse button and create a 
selection window across the model; all the 
objects of the model will be selected. 

e Press ENTER; all the solid objects of the 
model will be combined. 

Now, when you select an individual object, 


the complete model will be selected. 
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The Subtract tool 


The Subtract tool is used to subtract one or more 


solid objects from another object. 


Create two concentric circles of 240 and 100 


mm diameter. 





Use the Presspull tool and extrude up to 250 
mm distance. 

Set the view orientation to Right and create 
a cylinder of 100 mm diameter and 250 mm 
length. 

Change the view orientation to SE 
Isometric. 


Expand the Modify panel and click the 





Align button. 
% Bd 3H - 
BGO NAA: . 
FATE P 
| | Secti 





Align 


Y 
-| Āligns objects with other ob 


Select the horizontal cylinder and press 
ENTER; the message, “Specify first source 
point:” appears in the command line. 

Press and hold the SHIFT key. Right-click 
and select the Center option. 

Select the center point of the front face of the 


horizontal cylinder; the message, “Specify 


first destination point:” appears in the 


command line. 


e Press and hold the SHIFT key. Right-click 


and select the Quadrant option. 


e Select the quadrant point of the outer circle 


on the top face of the hollow cylinder. 





e Press ENTER; the horizontal cylinder will be 


aligned with hollow cylinder. 





e Click Solid > Boolean > Subtract on the 
ribbon; the message, “Select solids, surfaces, 
and regions to subtract from” appears above 
the command line. 

e Select the hollow cylinder and press ENTER; 
the message, “Select solids, surfaces, and 
regions to subtract” appears above the 


command line. 
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e Select the horizontal cylinder and press 
ENTER; it will be subtracted from the 


hollow cylinder as shown below. 





e Use the Presspull tool and extrude the view 


The Intersect tool 


. , , up to 200 mm height as shown below. 
The Intersect tool is used to create a composite solid 


by finding common volume shared by the selected 


objects. 


e Start a new file. 
e Set the view orientation to Front and create 


the sketch as shown below. 





R1057 


Z ‘ 
JE- ~ f 
ae A $ 
J \ SN SH 
k x 


A N 4 i S ; ° 
l he PN e Change the View style to Wireframe. 
i e Deactivate the 3D Object Snap option on 
the status bar. 
370 


e Type DS in the command line and press 
e Use the Presspull tool and extrude the ENTER; the Drafting Settings dialog 
sketch up to 150 mm distance. appears. 
e Click the Object Snap tab and Clear All the 
Object Snap modes. 
e Now, select the Quadrant and Midpoint 
options and click OK. 





e Set the view orientation to Top and create 


the sketch as shown below. 
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A Drafting Settings 


Snap and Grid Polar Tracking ObjectSnap 3D ObjectSnap Dynamic Inj 


Object Snap On (F3) 4 Object Snap Tracking 
Object Snap modes 
O [_] Endpoint = | ]Extension 
rat Midpoint q C4 [_ ]insertion 
C) [_]Center h [_] Perpendicular 
©) [_]|Geometric Center © []Tangent 
J [ ]Node xX [_]Nearest 
© Mauadrant <— [_]Apparentintersection 


x 


[| Intersection [_] Parallel 


S 


To track from an Osnap point, pause over the point while in a 
command. A tracking vector appears when you move the cur 
tracking. pause over the point again. 


Type AL in the command line and press 
ENTER. 

Select the second extrusion and press 
ENTER; the message, “Specify first source 
point:” appears. 

Select the point on the source object as 
shown below; the message, “Specify first 
destination point:” appears. 

Select the point on the destination object as 
shown below; the message, “Specify second 


source point:” appears. 





Select another point on the source object, as 


shown below; the message, “Specify second 
destination point:” appears. 
Select another point on the destination 


object, as shown below; the message, 





“Specify third source point or <continue>:” 


appears. 





e Press ENTER to continue; the message, 
“Scale objects based on alignment points? 
[Yes/No] <N>:” appears. 

e Select the NO option; the two objects will be 
aligned. 

e Change the View style to Shade of Gray. 


[—]JISE Isometric ][\ se rame] 





Custom Visual Styles 


2D Wireframe 
Conceptual 
Hidden 

Realistic 

Shaded 

Shaded with edges 
=> Shades of Gray 
Sketchy 








e Click Solid > Boolean > Intersect on the 
ribbon. 

e Select the two objects and press ENTER; the 
intersection object will created as shown 


below. 
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Using the Helix tool 


The Helix tool is used to create a spiral or helix 


object. You can use this helix object as a path for a 


swept solid object. 


Example 1: 


Start a new file. 
Expand the Draw panel in the Home tab 
and click the Helix button. 





Creates a 2D spiral or 3D spring 


Type 0,0 as the center point of the helix and 
press ENTER; the message, “Specify base 
radius or [Diameter]:” appears in the 
command line. 

Type 50 and press ENTER; the message, 
“Specify top radius or [Diameter] 
<50.0000>:” appears. 

Type 0 and press ENTER; the message, 
“Specify helix height or [Axis 
endpoint/Turns/turn Height/tWist] 
<1.0000>:” appears. 

Select the Turns option from the command 


line. 


Type 8 as number of turns and press 
ENTER; the message, “Specify helix height 
or [Axis endpoint/Turns/turn 
Height/tWist] <1.0000>:” appears. 

Type 0 as the height and press ENTER; the 
spiral curve will be created as shown in 


figure. 


Example 2: 


Start a new file. 





Type HELIX in the command line and press 
ENTER. 

Type 0, 0 as the center point of the helix. 
Type 50 as the base radius and press 
ENTER. 

Press ENTER to accept 50 as the top radius. 
Select the turn Height option from the 
command line. 

Type 20 as the turn height (pitch) and press 
ENTER. 

Type 200 as the total height of the helix and 
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press ENTER; the helix will be created as 


shown in figure. 


Exercises 


Create 3D models using the drawing views and 


dimensions. 
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Chapter 13: Solid 
Editing & generating 
2D views 


In this chapter, you will learn to do the following: 


e Move objects 

e Create 3D Arrays 

e Mirror objects in 3D space 

e Fillet edges 

e Taper faces of the solid object 
e Offset faces 

e Rotate objects 

e Create 3D Polylines 

e Shell objects 

e Chamfer edges 

e Create Live sections 

e Generate 2D views of a3D model 


e Create section and detailed views 


Introduction 


In the previous chapter, you have learnt to create 
simple solid objects. Now, you will learn to use solid 
editing tools to create complex models. You will also 


learn to generate orthographic views of 3D models. 


Using the Move tool 


The Move tool that you used in 2D drawings can 
also be used in 3D modeling. You can change the 
position of an object using the Move tool. The 
application of this tool in 3D modeling is discussed 


next. 


Example: 


e Start a new file in the 3D Modeling 
workspace. 

e Select Front from the 3D Navigation drop- 
down of the View panel. 

e Create the sketch on the front view and 


presspull it up to 100 mm distance. 





e Create a cylinder of 20 mm diameter and 20 


mm height. 





s 


e Type M in the command line and press 
ENTER; the Move tool is activated. 

e Select the cylinder and press ENTER. 

e Select the center point of the cylinder to 


define the base point. 
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be moved as shown below. 





e Select the end point of the base object; the 

cylinder will be aligned to it. Using the Array tool 
The Array tool is used to create Rectangular, path 
and polar arrays. You can create a rectangular array 


by specifying the item count and distance along the 





X, Y and Z directions. 
Using the 3D Move tool Example 1 (Rectangular Array) 
The 3D Move tool is similar to the Move tool. You e Type ARRAY in the command line and 
can use this tool to move objects in 3D space. By press ENTER. 
default, the 3D Move tool is activated and the Move e Select the cylinder from the model and press 
gizmo is displayed when you select an object. You ENTER; the message, “Enter array type 
can use the Move gizmo to move the object along a [Rectangular/PAth/POlar] <Path>:” 
particular axis. appears in the command line. 
e Select the cylinder to display the Move e Select the Rectangular option from the 
gizmo tool. command line. 
e Select the X-axis (Red arrow) of the gizmo e On the Array Creation tab, type 2 in the 
and move the pointer backwards. Columns, Rows, and Levels boxes, 
e Type 20 and press ENTER; the cylinder will respectively. 
be moved through 20 mm distance along the e Type -40, 60, 80 in the Between boxes of the 
X-axis. Columns, Rows, and Levels panels, 
respectively. 


e Click Close Array on the Array Creation 
tab. 





e Select the Y-axis (Green arrow) of the gizmo 


and move the pointer toward right. 





e Type 20 and press ENTER; the cylinder will 
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e Type SU in the command line and press 
ENTER; the Subtract tool will be activated. 

e Select the base object and press ENTER; the 
message, “Select solids, surfaces, and 
regions to subtract” appears. 

e All the cylinders and press ENTER; holes 


will be created on the model. 


ag aa 





Base object 





Using the 3D Align tool 


The 3D Align tool aligns one solid with another. It 
translates and rotates the object to align with the 
destination object. You need to select three points on 
the source object and destination object to align 
them together. An example of 3D Align tool is given 


next. 


|12 





Example 2: 


Start AutoCAD in 3D Modeling workspace. 
Select Front from the 3D Navigation drop- 
down in the View panel. Create the solid 
object as shown below. The extrusion 


distance is 40 mm. 





Select Front from the 3D Navigation drop- 
down in the View panel. Draw the sketch as 
shown below and extrude it up to 12 mm 


using the Presspull tool. 


& 


40 





Deactivate the 3D Object Snap button on 
the status bar. 


Type DS in the command line and press 
ENTER; the Drafting Settings dialog 


appears. 
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e Click the Object Snap tab and Clear All the 
Object Snap modes. 


e Now, select the Endpoint option and click 


OK. 
A Drafting Settings 


Snap andGrid Polar Tracking Object Sr 


Object Snap On (F3) 
Object Snap modes 


O MiEndpoint << 
A [Midpoint 
© [Center 


e Click Home > Modify > 3D Align on the 


ribbon. 





e Select the second solid object from the 
graphics window and press ENTER; the 
message, “Specify base point or [Copy]:” 


appears in the command line. 





e Select the Copy option from the command 
line. 
e Select three end points on the source object 


as shown below. 


Third point 


First point 





as 


Second point 


First point 


Select three end points on the destination 
object as shown below; a copy of the source 
object will be aligned to the destination 


object. 


Third point 


A 





Second point 





Activate the Ortho Mode button on the 
status bar. 

Type 3DALIGN in the command line and 
press ENTER. 

Select the second solid object. Press ENTER 


to accept the selection. 
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e Select the base point on the object as shown 
in figure; the message, “Specify second 
point or [Continue] <C>:” appears in the 


command line. 





Using the 3D Mirror tool 


J 


e Select the Continue option from the 


The 3D Mirror tool is similar to the Mirror tool. 


Using the Mirror tool, you can create mirrored 


command line; the message, "Specify first replica of an object in a 2D drawing. The objects are 


destination point:" appears in the command mirrored about an axis lying ona plane. But, with 


line. the 3D Mirror tool, you need to define a plane about 


e Select the endpoint on the destination object which the object will be mirrored. The 3D Mirror 
as shown below. 


Ne 


tool provides many options to define the mirror 


plane. 





e Click Home > Modify > 3D Mirror on the 


ribbon. 





4 3D Mirror 
£ 


Creates a mirrored copy of se 
_| plane 


e Move the pointer along the X-direction and 


select the endpoint as shown in figure; the 
e Select the object to be mirrored from the 


message, “Specify third destination point or 
model and press ENTER; the message, 


[eXit] <X>:” appears in the command line. oe 
“Specify first point of mirror plane (3 


points)” appears above the command line. 





Object to mirror 


e Select the eXit option from the command The 3points option is selected by default to 


DDE eae nC OCC WNL EG al eae: create the mirror plane. You need to specify 


shown below. 
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three points to create the mirror plane. The 
mirror plane will pass through the selected 
points. 

e Select the first and second point of the 


mirror plane as shown below. 






First Point 





| 
Second point 


e Click the Orbit button on the Navigation 


Bar and rotate the model as shown below. 





e Right-click and select Exit from the shortcut 
menu. 

e Select the third point to define the mirror 
plane; the message, “Delete source objects? 
[Yes/No] <N>:” appears in the command 


line. 


Third point 





+ 


e Select the No option from the command 


line; the object will be mirrored. 





i 


Click the down arrow next to the Object 
Snap icon on the status bar and select 
Center. 

Type 3DMIRROR in the command line and 
press ENTER. 

Select the object to be mirror from the model 


and press ENTER. 





Select the XY option from the command line; 
the message, “Specify point on XY plane 
<0,0,0>:” appears in the command line. 

The XY option creates plane parallel to the 
XY plane. You need to specify a point at 
which the plane parallel to the XY plane will 
be created. 

Select the center point of the horizontal hole 
to define the mirror plane; the message, 
“Delete source objects? [Yes/No] <N>:” 


appears in the command line. 
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Boolean operation is performed to subtract or add it 






Point on the XY 


to the solid object. 
Plane. 


e Click Solid > Solid Editing > Fillet Edge on the 
ribbon (or) type FILLETEDGE in the command 
line and press ENTER; the message, “Select an 
edge or [Chain/Loop/Radius]:” 


É 


Shell Se 
g P| 


e Select the No option; the object will be 


mirrored, as shown below. 





1 = 
Chamfer Edge 


e Select the Chain option from the command line; 
the message, “Select an edge chain or 
[Edge/Radius]:” appears. 


e Select the edges from the model, as shown 





below; you will notice that a chain of edges is 


e Click the Union button on the Solid Editing selected. 
panel and select all the object of the model. 

e Press ENTER; the objects will be combined 
into a single object. 


e Change the view to SE Isometric. 








e Select the Radius option from the command 


line; the message, “Enter fillet radius or 
[Expression] <1.0000>:” appears. 
e Type 2 in the command line and press ENTER. 





e ‘ e Press ENTER; the message, “Press Enter to 
Using the Fillet Edge tool 


accept the fillet or [Radius]:”appears. Also, a 


The Fillet Edge tool is used to create rounds (convex pao diepleyce onthe cilem, Voucanseinis 


corners) or fillets (concave corners) on solid objects, Sapie dumemiica ae ead 


just as in 2D drawings. When you create a fillet or 


round, a cylinder is created automatically and the 
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e Press ENTER to create rounds as shown in 


figure. 





e Click the Fillet Edge button on the Solid 
Editing panel. 

e Select the Loop option from the command line 
and select the edge from the model, as shown in 
figure; the edges on the front face of the model 
are highlighted. Also the message, “Enter an 
option [Accept/ Next] <Accept>:” appears in the 


command line. 





e Select the Next option from the command line; 
the edges on the side face will be highlighted. 
e Select the Accept button; rounds and fillets are 


displayed on the side face. 





Likewise, select the round edge as shown in 
figure and select the Next option from the 
command line; the edges on the bottom face of 
the model will be highlighted. 

Click the Orbit button on the Navigation Bar 
and rotate the model. 

Select the Accept option to view rounds and 
fillets on the bottom face. 

Select the Radius option and type 2. Press 
ENTER to accept. 

Press ENTER twice to create rounds as shown in 


figure. 
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Similarly, create fillets on remaining edges by 


using the Chain option. 





Save and close the file. 


Using the Taper Faces tool 


The Taper Faces tool is used to taper faces. You can 


use this tool to change the angle of planar or curved 


faces. 


Example 3: 


In this example, you will create a polysolid and 


taper the outer face. 


Start anew AutoCAD file. 

Select Front from the 3D Navigation drop-down 
on the Views panel. 

Create a hollow cylinder with inner and outer 
diameter as 140 and 150, respectively. The 
cylinder height is 50. 





Click Solid > Solid Editing > Taper Faces on 
the ribbon. 





fere fee cy 
= me 


er. 


ct Edges 


Fillet Edge Taper Facds 5 
=t Edge F = 3 


Solid Editing 
sss Sse 


= 





Select the outer cylindrical face of the polysolid 
and press ENTER to accept; the message, 
“Specify the base point:” appears in the 
command line. 

Press and hold the SHIFT key and right-click to 
display the shortcut menu. Select the Center 
option from the shortcut menu. 

Move the pointer over the circular edge on the 
front face; the center point of the circular edge 
will be highlighted. 

Select the center point of the circular edge. 
Move the pointer along the Z-direction and click 
to specify the axis of the taper; the message, 


“Specify the taper angle:” appears in the 


command line. 





Type 10 as the taper angle and press ENTER; the 
outer cylindrical face of the polysolid will be 


tapered as shown in figure. 





Press Esc 
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Using the Offset Faces tool 


The Offset Faces tool is used to make parallel copy 
of faces of a 3D object. 


e On the ribbon, click Solid > Selection > 


Selection Filter drop-down > Face. 





| i | No Filter 
= 

| | Vertex 

| | Pie 
E Face È 


e Click Solid > Solid Editing > Faces drop-down 







> Offset Faces on the ribbon. 


: 
Taper Faces | Shel 









Section 
Plane 





e Select the front face of the model and press 
ENTER; the message, “Specify the offset 


distance:” appears in the command line. 


Note: By mistake, if you have selected the side faces, 
then click the Remove option in the command line. 
Next, click on the side faces, and then press ENTER 
to remove them from the selection. 

e Type -20 in the command line and press ENTER; 
the face will be offset. 





e Press Esc. 

e On the ribbon, click Solid > Selection > 
Selection Filter drop-down > No Filter. 

e Create a cylinder of 40 mm diameter and 30 mm 


length at the center of the polysolid. 





e Create a truncated cone with the following 
dimensions. 
Base radius: 8 mm 
Top radius: 5 mm 


Height: 65mm 





Using the 3D Rotate tool 


© 


rotation by using the Rotate Gizmo tool. The Rotate 


The 3D Rotate tool is used to rotate objects 


about an axis. You can define the axis of 


Gizmo tool will be displayed when you activate the 
3D Rotate tool and select an object. 
e Click Home > Modify > 3D Rotate on the 


ribbon. 
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Base point 










e Select the truncated cone and press ENTER; the 
Rotate Gizmo tool will be displayed. 


e Select the center point of the front face as the 


Destination 
point 


base point; the Rotate Gizmo tool will be moved 


to the selected point. 


e Select the cone; the Move Gizmo tool will be 





displayed on it. 


e Select the Y-axis (Green arrow) of the Move 


e Select the Z axis (Blue ring) of the Rotate Gizmo tool and move the pointer toward right. 
Gizmo; an axis line is displayed along the Z- e Type 22 in the command line and press ENTER; 
axis. the cone will be moved through 22 mm. 


e Type 270 as the rotation angle and press ENTER; 
the cone will be rotated by 270 degrees. 





Using the 3D Polyline tool 


e On the status bar, click the down arrow next to | | The 3D Polyline tool is similar to the 


the Object Snap icon, and then select the Polyline tool, except that you can create a 


Quadrant option, if not already selected. polyline by specifying coordinate points in three 


di ions. Also, l te straight li 
e Click the Move button on the Modify panel and P E E E 


ing this tool. 
select the cone. Press ENTER to accept. a 


e Select the base point and the destination point as e Change the Visual Style of the model to 


shown below; the cone will be placed at the Wireframe: 


destination point. e Click Home > Draw > 3D Polyline on the 


ribbon. 
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Tae 
cHe 
SNE 


Draw * 


e Select the center point on the front face on the 
cylindrical object. 

e Move the pointer toward right and select the 
center point on the back face of the cylindrical 


object. 





e Press ENTER; the 3D polyline will be created. 


Creating a 3D Polar Array 


You can create a 3D polar array by using the Polar 
option of the 3DARRAY command. This option is 
similar to the 2D Polar Array tool. The only 
difference between these two tools is that you need 
to specify an axis of rotation in 3D polar array, 
whereas in 2D Polar array you need to specify an 
axis point. The axis of rotation in 3D polar array can 
be specified by selecting two points. This allows you 
to create a 3D polar array about any axis in the 3D 


workspace. 


e Type 3A in the command line and press ENTER. 
e Select the truncated cone from the model and 


press ENTER. 


e Select the Polar option from the command line; 
the message, “Enter the number of items in the 
array: appears. 

e Type 6 in the command line and press ENTER; 
the message, “Specify the angle to fill (+=ccw, - 
=cw) <360>:” appears in the command line. 

Type + and press ENTER to create the polar 
array in counter clockwise direction and 
type - to create it in the clockwise direction. 

e Press ENTER to accept 360 as the fill angle; the 
message, “Rotate arrayed objects? [Yes/No] 
<Y>:"” appears in the command line. 

e Select the Yes option from the command line; 
the message, “Specify center point of array:” 
appears. 

e Select the first and second points of the axis as 


shown in figure; the polar will be created. 





e Change the Visual Style to the Shades of Grey. 
e Perform the Union operation to combine all the 


objects. 
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Using the Shell tool 


a | The Shell tool converts a solid object into a 


thin walled hollow object. You need to first 
select the object to be shelled, and then select the 
faces to be removed and enter the thickness of the 


walls. 


e Click Solid > Solid Editing > Shell on the 
ribbon. 

e Select the solid model; the message, “Remove 
faces or [Undo/ Add/ALL]:” appears. 

e Select the front face of the cylindrical object. 

e Press and hold the SHIFT key, and then press 
the middle mouse button on drag; the model 
will be rotated. 


e Select the back face of the cylindrical object. 


Face to remove 








Face to remove 


e Press ENTER; the message, “Enter the shell 
offset distance:” appears. 

e Type 10 in the command line and press ENTER; 
the cylindrical object will be shelled. 


e Select the eXit option from the command line. 





Using the Chamfer Edge tool 


The Chamfer Edge tool is used to bevel 
sharp edges of a solid object. When you 


chamfer an edge, a wedge is created automatically 
and the Boolean operation is performed to subtract it 


from the solid object. 


Click Solid > Solid Editing > Chamfer Edge 


on the ribbon. 


a) 
-Fillet Edge Taper Faces Shell 
| a Fillet Edge 


a Chamfer Edge 
S 













Select the outer circular edge of the 
cylindrical object. 

Select the Distance option from the 
command line; the message, “Specify 
Distance1 or [Expression] <1.0000>:” 
appears. 

Type 4 in the command line and press 
ENTER; you will notice that preview of the 
chamfer changes. Also, the message, 
“Specify Distance2 or [Expression] 
<1.0000>:” appears in the command line. 
Type 2 in the command line and press 


ENTER. 
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e Press ENTER twice to the chamfer, as shown 


in figure. 





Y Using the Section Plane tool 


The Section Plane tool is creates a translucent 
cutting plane passing through a solid object to show 
the inside portion of it. This tool is very useful when 
the inside portion of the solid is not visible. You can 
move this cutting plane dynamically to view the 


inside portion at different locations of the solid. 


e To create a section plane, click Solid > 
Section > Section Plane on the ribbon; the 
message, “Select face or any point to locate 
section line or [Draw 
section/Orthographic]:” appears. 

e Select the Orthographic option from the 
command line. 


e Select Right. 





Using the Live Section tool 


The Live Section tool is used to make one side of the 
section plane invisible or visible. When you create a 
section plane by selecting plane, one side of the 
section plane will be invisible automatically. 
However, when you create a section plane by 
selecting points, you need to use the Live Section 
tool to make the one side invisible. Click Solid > 
Section > Live Section on the ribbon. Next, select 
the section plane; one side of the section plane will 


be hidden or unhidden as shown in figure. 


Go Gý Live Section 
af AddJog K 
Section 
Plane (A, Generate Section 





= 





Section ¥ x 





e Save the file as Example 3. 


Creating Drawing Views 


In Chapter 5, you have learned to create multi view 
drawings using the standard projection techniques. 
Now, you will learn to automatically generate views 


of a 3D model. 


Setting the Drafting Standard 


Before you start generating the drawing views of 3D 
model, you need to specify the drafting standard. 
This defines the way the views will be generated. To 
specify the drafting standard, click Home > View > 
Drafting Standard (inclined arrow) on the ribbon; 


the Drafting Standard dialog appears. 
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E 


Base 


T 


View * [x] 


e Inthe Drafting Standard dialog, set the 


Projection type to Third angle. 





A Drafting Standard x 


Default for new drawing views 
Projection type Thread style 
First angle 


Third angle O l ® L 
z E 
® () 
Vv 





Shading/Preview 


Shaded view quality 
100 DPI 





Preview type 
Shaded 





OK Cancel Help 


e Examine the other options in the dialog, as 
they are self-explanatory. 


e Click the OK button. 


Creating a Base View 


Base view will be the first view of the drawing. It 
can be any view (front, top, right, left, bottom, back) 
of the model. But commonly, the front or top views 


of the model are generated first. 


e Open the Example 3.dwg, if it is not already 
opened. 

e To generate the base view of the model, 
click Home > View > Base > From Model 
Space on the ribbon; the message, “Select 
objects or [Entire model] <Entire model>:” 


appears in the command line. 





LT, From Inventor 





Select the Entire model option from the 
command line; the model in the model space 
will be selected and the message, “Enter 
new or existing layout name to make 
current or [?] <Layout1>:” appears in the 
command line. 

Press ENTER to select Layout 1; the base 
view will be attached to the pointer and the 
message, “Specify location of base view or 
[Type/sElect/Orientation/ Hidden 
lines/Scale/ Visibility] <Type>:” appears in 
the command line. Also, the Drawing View 
Creation tab appears in the ribbon. 


Specify the location of the view in the paper 


space, as shown below. 





In the Drawing View Creation tab, set the 
Orientation to Front. 
Select the Visible Lines option from the 


Hidden Lines drop-down. 
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piia x 


() Edge Visibility ~ 





Hidden Lines 
Visible lines 
E Visible and hidden lines 


Shaded with visible lines 


Shaded with visible and hidden lines 


e Set the Scale in the Appearance panel to 1:4. 

e Click the OK button on the Create panel to 
create the base view; a projected view will 
be attached to the pointer and you will be 
asked to specify its location. You will learn 
to create projected views in the next section. 


e Press ENTER to exit the command. 


Creating a Projected View 


A projected view can be created from an existing 
view. It can be an orthographic view or isometric 
view generated by projecting from a base view or 


any other existing view. 


e To create a projected view, click Layout > 
Create View > Projected on the ribbon, and 
then select the base view from the Layout 1; 
the projected view will be attached to the 
pointer. 

e Move the pointer downward and specify the 
location of the projected view, as shown 


below. 


a 


e Move the pointer diagonally toward top- 
right corner and place the isometric view as 


shown below. 





e Select the eXit option from the command 


line to exit the command. 


Creating Section Views 


In Chapter 8, you have learned to create section 
views manually. Now, you will learn to generate 
section views automatically from a 3D model. You 
can create different types of section views using the 
tools available in the Section drop-down in the 


Create Views panel. 


Creating the Section View Style 


Section View Style defines the display of the section 
view and the cutting plane. To create a section view 


style, click Layout > Styles and Standards > Section 


View Style S on the ribbon; the Section View Style 
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Manager dialog appears. Click the New button in 
the Section View Style Manager dialog; the Create 
New Section View Style dialog appears. Type 
Example in the New Style Name box and click 
Continue; the New Section View Style dialog 


appears. In this dialog, click the Cutting Plane tab 























98.6707 
and select the Show cutting plane lines option. 
A New Section View Style: Example x 
intor E 
Identifier and Arrows Cutting Plane View Label Hatch 
End and bend lines 
[V] Show end and bend lines 
Line color: H byLayer v 
Linetype: Continuous v 
Lineweight: wees 0.50 mm v 
End line length: 5 = 
End line overshoot: 2.5 ; s 
Bend line length: 5 = A 
Cutting plane lines 
Mepueumaneianes Move the pointer toward right and click to specify 
Line color: Wl ByLayer v 
— aa z the location of the section view. Select the eXit 
ineweight: —— 0.25 mm {v e . e 
ora option to create the section view. 
Cancel Help A-A (1 4) 





A 


Click the Hatch tab and set the Hatch Scale to 0.5 
and click OK. Click the Set current button on the 


Section View Style Manager dialog and click Close. 


Creating a Full Section View 


To create a full section view, click Layout > Create 





Views > Section > Full on the ribbon. Next, select 
the base view from the layout. After selecting the A 
base view, you need to specify the start and end 


points of the cutting plane. Select the start point of Creating a Detailed View 


A a a Ove te A detailed view is created to enlarge and view small 


pointer vertically upward and specify the end point portions of a drawing. 


OL the citting piane: e To create a detailed view, click Layout > Create 
Views > Detail > Circular on the ribbon; the 
message, “Select parent view” appears in the 


command line. 
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A 
L I | 
ey Oh [A 
‘jected Section Edit 

7 View Co 


Create View 


i i l 
[E Rectangular Endpoint 





e Select the section view from the layout; the 


message, “Specify center point or [Hidden e Next, place the detail view on the lower right 


lines /Scale/ Visibility / Boundary / model corner of the layout. 
Edge/ Annotation] <Boundary>:” appears in the e Select the Smooth with border button on the 
command line. Model Edge panel of the Detail View Creation 


e Select a point on the section view, as shown tab. 


below; the message, “Specify size of boundary 
or [Rectangular/Undo]:” appears in the 


command line. 





e Draw a circle similar to the one shown below. 


e Press Enter; the detail view will be created. 
Exercises 
Create 3D models using the drawing views and dimensions. 
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Chapter 14: Creating 
Architectural 
Drawings 

In this chapter, you will lean to do the following: 


e Defining Settings for Architectural Drawings 
e Creating Inner Walls 

e Creating Openings and Doors 

e Creating Kitchen Fixtures 

e Creating Bathroom Fixtures 

e Adding Furniture using Blocks 

e Adding Windows 

e Arranging Objects of the drawing in Layers 

e Creating Grid Lines 


© Adding Dimensions 


Introduction 


In this chapter, you will learn to create architectural 


drawing shown below. 


Creating Outer Walls 


e Start AutoCAD 2018 and click Get Started > 
Templates > acad.dwt. 
e Set the Workspace to Drafting & 
Annotation. 
x” Drafting & Annotation 
3D Basics 
3D Modeling 


Save Current As... 

Workspace Settings... 

Customize... 

Display Workspace Label 
e-+erOm=| 


Type UN in the command line and press 
Enter. 

On the Drawing Units dialog, select Type > 
Architectural. 

Select Precision > 0-01/16. 

Set the Insertion Scale to Inches, and click 
OK. 

Type LIMITS in the command line and press 
Enter. 

Press Enter to accept 0, 0 as the lower limit. 
Type 100’, 80° in the command line and 
press Enter. The program sets the upper 
limit of the drawing. 


Turn OFF the grid. 





Double-click the middle mouse button to 
zoom extents. 
On the Status bar, turn ON the Ortho Mode 


icon. 


Restrict cursor orthogonally - On 
ORTHOMODE (F8) 





On the ribbon, click Home > Draw > Line, 
and then select an arbitrary point. This 
defines the start point of the line. 

Move the pointer horizontally and type-in 
412 in the Dynamic Input box. Press Enter. 
Move the pointer vertically and type-in 338 
in the Dynamic Input box. Press Enter. 
Move the pointer onto the starting point of 
the drawing, and then move it upwards. 


You will notice that a dotted line appears. 
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ae e On the Navigation Bar, click Zoom > Zoom 
Window. 

e Click to create a horizontal line. You will = 
: . : . “Y Z Extent: 
notice that the horizontal line is of same R ZE : 
f#oom Windaw 
length. Zoom aa 
“oom Realtime 


e Click the right mouse button and select Zoom All 


Close. Zoom Dynamic 
Zoom Scale 
Zoom Center 
Zoom Object 
Zoom In 


oom Out 


e Create a window on the top left corner of 


the drawing. The corner portion will be 


zoomed in. 





e On the ribbon, click Home > Modify > 


Offset. e On the ribbon, click Home > Modify > 
e Type-in 6 as offset distance and press Enter. Fillet. 
e Select the left vertical line of the drawing. e Select the Radius option on the command 


e Move the pointer inside the drawing and line, and then type-in 0. Press Enter. 


Glick 46. create ances line. e Select the inner offset lines, as shown below. 


e Likewise, offset the other lines, as shown 


below. 
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Press Enter to activate the Fillet command, 
again. 

Select the inner offset line at the top right 
corner. 


Likewise, fillet the other corners. 


Save the drawing. Make sure that you save 


the drawing after each section. 


Creating Inner Walls 


Activate the Offset command and type-in 
130 in the command line, and then press 
Enter. 

Select the inner line of the right side wall 
and click inside the drawing. 


Press Esc. 





Select the new offset line. You will notice 
that three grips are displayed on the line. 


Click the right mouse button and select 


Copy Selection. 


Repeat U 
Recent Input > 


Clipboard > 
Isolate b 


Erase 

‘43s Move 

Copy Selection 

Scal 

Rotate 

Draw Order >» | 


Group > 
3 Add Selected 

| E Select Similar 

fh Deselect All 


Subobject Selection Filter > | 
TRE Antic lk Gelert 


Select the endpoint of the selected line as 
base point. 

Move the pointer toward left and type-in 4, 
and then press Enter. A new line is created 
and another line is attached to the pointer. 


Move the pointer toward left and type-in 





Part 1: AutoCAD Basics 


118, and then press Enter. 





Move the pointer toward left and type-in 
122, and then press Enter. 
Press Esc to come out of the Copy 


command. 


Likewise, create horizontal offset lines, as 


shown below. 





e On the ribbon, click Home > Modify > 
Trim. 

e Press Enter to select all the elements of the 
drawing as cutting elements. 


e Click on the lines at the locations shown 


below. 





e Create a selection window, as shown below. 
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e Zoom to the top portion of the drawing by 


rotating the mouse scroll in the forward 





direction. 


l h j f the hori l line th . 
e Select the portion of the horizontal line that e Trim the unwanted portions at the corners. 


o 
below. | 
o 
e Trim the unwanted portions, as shown 


below. e Press Esc to deactivate the Trim command. 


lies between the lines of the inner wall. The 


selected portions will be trimmed. 


e Press and hold the mouse scroll wheel and 
drag downwards until the lower portion of 





the drawing is visible. 
e Trim the unwanted portion, as shown 


e Select the unwanted portion and press 


Delete. 
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e Deactivate the Line command and select the 
new line. 

e Select the middle point of the new line and 
move pointer toward right. 


e Type-in 6 and press Enter. 








to | 


m 








e Activate the Offset command, and specify 


JIT 


32 as the offset distance. 


_| 
m e Select the new line and move rightwards, 


and then click. 


Creating Openings and Doors 
e Activate the Line command select the corner 
of the inner wall, as shown below. 


e Move the pointer downward and select the 


other corner point. 


e Activate the Trim command and trim the 


unwanted portions. 
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e Likewise, create other openings, as shown 
below (use the method described in the 


earlier step). 





e On the ribbon, click Home > Draw > 


Rectangle. 


e Select the endpoint of the opening, as shown 


below. 


\ 


e Select Dimensions from the command line. 
e Type-in 1 and press Enter. This defines the 
length of the rectangle. 


Type-in 32 and press Enter. This defines the 
width of the rectangle. 


Move the pointer down and click to create 
the door. Now, you need to create the door 


swing. 






Specify other comer point or E] 





On the ribbon, click Home > Draw > Arc 


drop-down > Start Center End. 






HOS | 
“Ake Ao 
A gl gov: 





l [3 Point 
a Start, Center, End 
+ o K 


A Start, Center, Angle 


e Select the start, center, and end of the arc in 


the sequence shown below. 
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2 


Loo 
A 


© 


Q 


e Select the door and door swing. 

e Click the right mouse button and select 
Copy Selection. 

e Select the corner point of the rectangle as 


base point. 


Repeat U 


Recent Input > 
Clipboard > 
Isolate > 


Erase 
o+ Move 


Í 
+54 
+ 
°3, Copy Selection 
od 


“ 
$ wv Scale 
i?" = Č) Rotate 
Draw Order > 
Group > 


a Select Similar 
Th Deselect All 





Subobject Selection Filter > 


e Select the corner points of openings, as 


shown below. 


ake 


Press Esc to deactivate the Copy command. 
On the ribbon, click Home > Modify > 
Mirror, and then select the door and swing 
of the bathroom. Press Enter to accept the 


selection. 





Define the mirror line by selecting the 


points, as shown below. 





n „-” 
oo 


Select Yes from the command line. This 
deletes the original object. 

On the ribbon, click Home > Modify > 
Scale, and then select the door & swing at 
the main entrance. Press Enter. 


Select the base point, as shown below. 
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Select the Reference option from the 
command line. 

Select the two endpoints, as shown below. 
This defines the reference length of the 
objects. Now, you need to define the length 
up to which you want to scale the objects. 
Type-in 36 and press Enter. The objects will 


be scaled. 





~ 
1 ewt 
pea 





door & swing at the entrance. Press Enter to 
accept the selection. 


Define the mirror line by selecting the 


points, as shown below. 





Select No from the command line. This 
keeps the original object. 

Copy the door & swing of the bathroom and 
place at the opening, as shown below. 


Press Esc. 


On the ribbon, click Home > Modify > 
Rotate, and then select the copied object. 
Rotate the objects by selecting the base point 
and typing 90 as the rotation angle. 


TU JN 


e Activate the Mirror command and select the 
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base point. Move the pointer upward and 
A type-in 1 in the command line, and then 
É : press Enter. 





2 [ 


e On the ribbon, click Home > Modify > 


e Create an opening on the rear side of the Explode, and select the rectangle. Press 
plan, as shown below. Enter to explode the rectangle. 
e Activate the Offset command and specify 2 
as the offset distance. 
e Offset the left and right vertical lines of the 
rectangle. 
e 8 
Now, you will create sliding door in the k | 
opening. 


e Click the down arrow next to the Object 


e Activate the Rectangle command and select ; 
Snap icon on the status bar, and then select 


the corner point of the opening, as shown Midpoint from the flyout. 


below. 
e Activate the Line command and select the 
midpoints of the offset lines. This creates a 


P 


line connecting the offset lines. This creates 


one part of the sliding door. 


e Select the Dimensions option from the 
command line. 


e Specify 37 and 2 as length and width of the 





rectangle, respectively. 


e Move the pointer upward and click to create e Press Esc to deactivate the line command. 
the rectangle. e Type-in CO in the command line and press 
Enter. 


i [ e Drag a selection window covering all the 


elements of the sliding door. Press Enter. 


e Type M in the command line and press | 
a 


Enter. Select the rectangle, and then press 
Enter. 


e Select its lower left corner point to define the 
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e Select the lower left corner of the sliding 
door as base point. 
e Move the pointer and select the endpoint of 


the offset line, as shown. 








e Press Esc to deactivate the Copy command. 


Now, you need to draw thresholds on the door 
openings. 
e Zoom to the front door area using the Zoom 


Window tool. 


e On the status bar, click the down arrow next 
to the Object Snap button and make sure 
that Endpoint, Nearest and Perpendicular 


options are selected. 


v a Endpoint 
x Midpoint 
c) Center 
o Node 
{> Quadrant 
a Intersection 
—--- Extension 
(4, Insertion 
x! | Perpendicular 
fy Tangent 


fo Nearest 

“o, Apparent Intersection 

Zé Parallel 

Object Snap Settings... 
Type-in L in the command line and press 
Enter. 
Press and hold Shift key and click the right 
mouse button. 
Select From from the shortcut menu and 
click the endpoint of the door opening, as 
shown below. 
Move the point on the horizontal line and 
type-in 3, and then press Enter. This defines 
the start point of the line at 3 distance from 


the endpoint. 


o 








Move the pointer up and type-in 2, and then 


press Enter. 
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e Move the pointer toward right and type-in 
78, and then press Enter. 


e Move the pointer downward and type-in 2, 


and then press Enter. 





e Activate the Offset command, and specify 


26 as the offset distance. 


e Offset the lines shown below. 








e Press Esc to deactivate the Line command. 


e Likewise, create a threshold on the sliding 


an 


glass door. 


g" 
| gn e Trim the unwanted portions. 
-—6'-6" 


Creating Kitchen Fixtures 


e Zoom to the kitchen area by using the Zoom 


Window tool. 


e Create another offset line at 54 distance, and 


then trim the unwanted elements. 
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iim 
m E 


e Use the Move command to move the 


e Create another line, as shown below. rectangle 2 rightwards and downwards. 


Tt e Create the outline of the stove using the 


Now, you have finished drawing the Line command (refer to the Using Object 


Snaps section of Chapter 3). 


counters. You need to draw refrigerator, 
stove, and sink. 

e Type-in REC in the command line and press 
Enter. This activates the Rectangle 
command. 

e Select the corner point of the counter. 


e Select the Dimensions option from the 





command line. l 
Now, you need to create the sink. 


e Specify 28 as length and width of the 
e Use the Offset command and create offset 


rectangle. Move the pointer toward right , 
lines, as shown below. 


and click to create the rectangle. 
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-r en 





e Activate the Circle command and hover the 





pointer on the midpoints of the sink edges 


e Trim the unwanted elements, as shown and move, as shown below. 


below. 





e Create the circles at the intersection points 


of the trace lines. 


e Fillet the corners, as shown below. 
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Creating Bathroom Fixtures 


e Zoom into the bathroom area and create 


offset lines, as shown below. 





Trim the unwanted elements, as shown 


below. 


e Fillet the corners, as shown below. The fillet 


radius is 4. 


On the ribbon, click Home > Draw > Ellipse 


drop-down > Center. 


T=] Home Inset Annotate Parametric V 


z F E- p ÒO + 
/ = O l 


D 


ie 


| [-][Top][2D Wireframe] 


A) Elliptical Arc 





Hover the pointer on the midpoints of the 
vertical and horizontal lines, as shown 
below. 

Move the pointer and click at the 


intersection point of the trace lines. 








Move the pointer toward right and type-in 


10, and then press Enter. This defines the 
major radius of the ellipse. 

Move the pointer downward and type-in 5, 
and then press Enter. This defines the minor 


radius of the ellipse. 
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e Likewise, create another ellipse of 11 major 


radius and 7 minor radius. 





e Activate the Rectangle command and create 


a 22 x 9 rectangle, as shown below. 


e Move the rectangle up to 19.5 rightwards 


and 1 downwards. 


SL 


On the ribbon, click Home > Draw > Ellipse 





Mop -down > Axis, End. 
e Select the outer ellipse, and then click on the 


center point of the ellipse. 






e Move the pointer up and type-in 1, and then Circle Arc 
press Enter. The outer ellipse moves up. ae 
+ 
fireframe] 


£) Elliptical Arc 


e Select the midpoint of the lower horizontal 


line of the rectangle. 
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e Move the pointer downward and type-in 18, 
and then press Enter. 
e Type-in 6 as the minor radius and press 


Enter. 





Adding Furniture using Blocks 


e Type DC and press Enter. This opens the 
Design Center palette. 

e On the Design Center palette, click the 
Home button. This opens the folder in 


which all the samples are located. 


| ele -> HAS ABAR E z 
hates | Folders [Open Drawings | History | 


e Inthe Design Center palette, expand the 
Sample folder and go to en-us > Design 


Center > Home -Space Planner.dwg. 


- je Fonts a 
- ge GeoMapHtml 
-po Help 
~ je Inventor Server 
- je MsiKeyFile 
CH fe Plugins 
B- je Sample j— 
+- jh ActiveX 
+) jg Database Connectivity 
El} pe en-us 
iB -J DesignCenter i 
i +)-|_] Analog Integrated Circuits.dwg 
: __| AutoCAD Textstyles and Linetypes.d 
__, Basic Blectronics.dwg 
|_| CMOS Integrated Circuits.dwg 
|_| Electrical Power.dwg 
-|_] Fasteners - Metric.dwg 
__| Fasteners - US.dwg 
D + 
__, House Designer.dwg 
[a] Blocks 
2H Detail ViewStyles 
‘p, Dimstyles 


IE] Layouts m 


4 p b 


pee [E] fe] =e] ene 


Ww 


-E 


LEE E E EE 


e Double-click the Blocks icon. This displays 
all the blocks available in the selected 


drawing file. 


» 4 2 H & 





Detail Views... Dimstyles Layers Layouts Linetypes 
= an v d 
Oo be & A pm 
| Muttileaders... SectionView... Tablestles Textstyles Visualstyles refs 


e Click and drag the highlighted blocks into 


the graphics window. 


ton =j — 
SI A Uu m of g 
Bed - Queen Chair - Desk Chair - Computer Copy Machine Desk - 30x 60§ Dining Set - 36 
Teminal i x 72in. 


Rocking in. 


= F¢ | = © Cs 
Entertainment Exercise Bike File Cabinet- Hutch -19x Lamp -Table Phone -Desk Piano - Baby 
er Letter in. rand 
— — E 
x m = 





Table - Table - Square 
Rectangular... Woodgrain 4... 


Plant - Rubber Sofa - Sofa 


: Wet Bar 
or Philodend... Roundback... Roundback... 


e Close the Design Center palette. 

e Select the Dining set block, and then click on 
the point located at its center. 

e Move the block and place it at the location 


shown below. 
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e Offset the rectangle 47.5 inwards. 





e Delete the original rectangle. 


e Activate the Rectangle command and select 


the corner point of the bedroom. 





e Select the Dimensions option from the 


command line, and then specify 90 and 27.5 


as length and width of the rectangle, 


e Rotate the bed by 90 degrees. 
respectively. 


e Activate the Move command and select the 
e Move the pointer downward and click 


bed. Press Enter to accept the selection. 
create the rectangle. 


e Select the top left corner of the bed to define 
the base point. 
Select the top left corner of the offset 
rectangle to define the destination point. 


e Create another rectangle by selecting the 


corner points, as shown below. 
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Delete the offset rectangle. 


Adding Windows 


In the empty space, create the window using 


the Line command, as shown below. 


i 
on 


TL» 


On the ribbon, click Insert > Block 


Definition > Create Block. ‘ 
On the Block Definition dialog, type-in 

Window in the Name box. 

Click the Select Objects button and select all 

the elements of the window by dragging a 


selection window. 


Press Enter. 
Click the Pick point button and select the 


lower left corner of the window. 


[Endpoint | 
On the dialog, check the Open in block 
editor option and click OK. This creates the 
block and opens it in the Block Editor. 
In the Block Editor window, activate 
Authoring Palettes, if inactive. 


de Delete fe 


rl C > 
AE Construction sire ea 
Parameters | Authoring 


7 5 
2 


oF Constraint Status Manager “Palet eg 


rA E aA aa 








On Authoring Palettes, click the Parameters 


tab and select the Linear command. 









Parameters 





Ko Polar 


oe 





TOMS 


Click the endpoints of the horizontal line to 


define the linear parameter between them. 


Specify label location: f ISE 





On Authoring Palettes, click the Actions tab 


and select the Stretch command. 
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e Select the block and click the arrow grip. 


Drag the pointer to stretch the block. 


o 
i 
i 
E 
m 
m 
E 





| — \ Stretch Po i TN 
i [ie Polar Stretch i 
e Select the Distance1 parameter. e On the ribbon, click the Close Test Block 
e Select the right endpoint of the horizontal button. 
line. This defines the point that can be used e Click the Save Block button on the 
to stretch the block. Open/Save panel. 


e Click the Close Block Editor button on the 
Close panel. This closes the Block Editor 
window. Now, you need to place the 


windows. 





e On the ribbon, click Insert > Block > Insert 


e Create a window around the selected > Window. 
Ss) Home Inset Annotate Parame 
a> E 
gV B m 
Mani 


Edit Create Define 
Attribute” | Block ” Attributes Attrib 


(FEE (A) 


Sofa - Roundback f ft. Sofa - Roundba... 





endpoint. 











a 
e Select the horizontal and right vertical line, _ 
Oa 
and then press Enter. This defines the E PE EA 
elements that can be stretched. [More Options... | 


e Press and hold the Shift key and right click. 

e Select From. 

e Select the lower right corner of the bedroom. 

e Move the pointer on the horizontal wall and 
type-in 95, and then press Enter. The 
Window block will be placed at the 





specified location. 


e On the Block Editor ribbon tab, click 


Open/Save > Test Block. The Test Block 


Window appears. 
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| 


Endaanint 





e Likewise, place the window blocks, as 


shown below. 


e Select the Window block and drag the 





arrow grip. 
e Type-in 54 and press Enter. This changes the a 
window size to 54. + 






yg" 





e On the ribbon, click Insert > Block > Insert 
> Window. 

e Select the Rotate option from the command 
line. 

e Type-in 90 and press Enter. 

e Place the Window block on the kitchen wall, 


I 


as shown below. 
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Arranging Objects of the drawing in 


Layers 


e On the ribbon, click the Home > Layers > Layer 
Properties. This displays the Layer Properties 
Manager. 


e On the Layer Properties Manager, click the New 


Layer button. 
Current layer: 0 
T| & Meaga 


e Type Wall in the layer Name box and press 
Enter. 

e Create another layer, and then type-in Door. 
Press Enter. 

e Likewise, create other layers and define the 
layer properties, as shown below. Refer to 


Chapter 3 to learn more about layers. 


S.. Name O.. Fre. | La | Color Linetype Lineweight 

af 0 7 <<: a W white Continuous — Default 
2 Counter 7 set of” Hi red Continuous —— Default 
2F Defpoints Ge of W white Continuous — Default 
<> Dimensions €T << of Os Continuous — Default 
4 Door q © of Dyellow Continuous —— Default 
<= Fixtures Ge a M magenta Continuous — Default 
2 Furniture 9 Ò of Ds Continuous — Default 
Æ Grid € & of Ds DASHED — Default 
2 Root 7 Ñi oi” W white DASHED —— Default 
2F Section Line Gf ce of W white PHANTOM  —— Default 
2 Stairs oc of W bue Continuous ©— Default 
Æ Text T Ċ a W white Continuous — Default 
2 Wall q È of Di green Continuous —— Default 
<=? Window qo È a W white Continuous — Default 


e Close the Layer Properties Manager. 

e Select the Dining set, cupboard, and bed. 

e On the ribbon, click Home > Layers > Layer 
drop-down > Furniture. The selected objects 


will be transferred to the Furniture layer. 





as 


Layer 


Properties 


0 1i- B E Counter 

0 1i- oi” R Defpoints 
0 1i- if [ | Dimensions 
0 iO a Door 

0 1i- a C] Fixtures 


0 iC ae [ | Furnitu ` 


D O a M Grid 





Press Esc to deselect the selected objects. 
Likewise, transfer the other objects to their 


respective layers. 





Open the Layer Properties Manager and 


click the bulb symbols associated to Door, 
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Window, Fixtures Furniture, and Counter 


layers. This will hide corresponding layers. 


-f - i = T aa 1. -E 





i ? W counter 
? i ú E Defpoints 
g i af [EB Dimensions 

F of M Door 

9 of TM Fitures 
? af? Furniture 
7 D a DD Grid 


V & o> TE Root 
_| Y 4 oP IBD Section Line 

g 1 of TBD stairs 

Q of Mi Tet 

Q of M wal y 

? i: off TE window 





e Now, turn ON the hidden layers by clicking 


e Create a selection window and select all the the bulb symbols. 
walls. 

e On the ribbon, click Home > Layers > Layer 
drop-down > Wall. All the walls will be 
transferred to the Wall layer. 
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Creating Grid Lines 


e On the ribbon, click Home > Layers > Layer 
drop-down > Grid. The Grid layer becomes 


active. 





a 


Layer 
Properties 


d i- A w Counter 
d OC: rh E Defpoints | 
F Wi- A B Dimensions 
YX oP DD Door 
9 Wi- a O Fixtures 
a Wi- A L] Furniture 

Owe mee, I 
F $f TE Roof S 


EO u n E _ 2 Sua 


e Activate the Line command. 

e Press and hold the Shift key and right-click, 
and then select the Mid Between 2 Points 
option. 

e Select the endpoints of the wall, as shown 


below. 


e Move the point upward and click to draw 


vertical line of arbitrary length. 


Pe rae ene enn ee CE aaa 


i 


"eE 
a0 
a 








e Select the line to display grips on it. 

e Click the lower end grip and drag the 
pointer to increase the length of line. 

e Activate the Offset command and offset the 
erid line up to 406. 


e Create other grid lines, as shown below. 





e Create anew layer called Grid Bubbles and 


make it current. 


Ææ Wall ? & Gf DEgreen Continuous —— Default 0 
& Window 7 of M cyan Continuous — Default 0 
& Grid Bubbles W= ù x of Hs Continuous —— Default 0 


e Create a circle of 12 diameter. 
e On the ribbon, click Insert > Block 


Definition > Define Attributes. 
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Manage Block 
es| Attributes Editor 





e On the Attribute Definition dialog, type-in 
GRIDBUBBLE in the Tag box and select 
Justification > Middle center. 

e Type-in 6” in the Text height box and click 
OK. 

e Select the center point of the circle. The 


attribute text will be place at it center. 


GRIDBUBBLE 


e On the ribbon, click Insert > Block 
Definition > Create Block. 

e Type-in Grid bubble in the Name box and 
click the Select objects button. 

e Draw acrossing window to select the circle 
and attribute. Press Enter to accept the 
selection. 

e Check the Pick point option under the Base 
point section. 

e Select the lower quadrant point of the circle 


to define the base point of the block. 





e Uncheck the Open in block editor option 
and click OK. 
e On the ribbon, click Insert > Block > Insert 


> Grid bubble. 


5 = Insert PAnmowteEarameN 


C Ss Fiome 
Pa’ BX & 


Insert Edit Create Define Manac 
a Attribute Block Attributes Attribu 

ES ee 7 
ae ee |_| 

CC Ė | 
SSS ee 

o 

Table - Rectangular... Window 


f y 

i G 

i, y 
Ke : A 


Grid bubble [> 





More Options... 


e Select the top endpoint of the first vertical 
grid line. The Edit Attributes dialog pops 
up. 

e Type-in A in the GRIDBUBBLE box and 
click OK. 





e Likewise, add other grid bubbles to the 


vertical grid lines. 








—- —— 


[oO AT 

e Create another block with name Vertical 
Grid bubble. Make sure that you select the 
right quadrant point of the circle as the base 


point. 
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VERTICALGR¥DBUBBLE 


e Insert the vertical grid bubbles, as shown 


below. 
-A 


Adding Dimensions 


e On the ribbon, click Home > Layers > Layer 
drop-down > Dimensions to make it 
current. 

e Type D in the command line and press 
Enter. 

e Onthe Dimension Style Manager dialog, 
select the Standard dimension style and 
click the New button. 

e Type-in Floor Plan in the New Style Name 
box and click Continue. 

e Click the Primary Units tab and select Unit 
format > Architectural. 

e Set Precision to 0’-01/16”. 

e Set Fraction format to Horizontal. 

e Under the Zero Suppression section, 


uncheck the 0 inches option. 


Click the Symbol and Arrows tab. 

Under the Arrowhead section, select First > 
Architectural tick. The second arrowhead is 
automatically changed to Architectural tick. 
Select Leader > Closed Filled and enter 1/4’ 
in the Arrow Size box. 

Click the Lines tab and set Extend beyond 
dim lines and Offset from origin to 3”. 
Click the Text tab and Text height to 6”. 

In the Text placement section, set the 
following settings. 

Vertical-Centered 

Horizontal-Centered 

View Direction-Left-to-Right 

In the Text alignment section, select the 
Aligned with dimension line option. 

Click the Fit tab, and select Either text or 
arrows (best fit) option from the Fit 
Options section. 

In the Text placement section, select the 
Over dimension line, without Leader 
option. 

Click OK and click Set Current on the 
Dimension Style Manager. Click Close. 

On the ribbon, click Annotate > 
Dimensions > Dimension. 

Select the points on the vertical grid lines, as 
shown below. 

Move the pointer and click to locate the 


dimension. 
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— 
s) 
Mae 


to) [ps 


_ 


ye" 


ae 
[E | 





On the ribbon, click Annotate > 
Dimensions > Continue. You will notice 


that a dimension is attached to the pointer 


Move the pointer and click on next grid line. 





Likewise, move the pointer and click on the 
next grid line. 
Activate the Dimension command create 


the overall horizontal dimension. 


m = t 








TCE Tl 


Likewise, add vertical dimensions to the 


erid lines. 


i F' | g" F 


i—i- 1 


Complete adding dimensions to the drawing, as shown below. 
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e Save and close the drawing. 
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Exercise 
| T-T" | 
tad o l 
mS 
| a 9 
A a 
i 


OPOPoTyo 













D | 
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Part 2: Autodesk Inventor Basics 


Chapter 1: Getting Started with Autodesk 
Inventor 2018 


This tutorial book brings in the most commonly used features of the Autodesk Inventor. 
In this chapter, you will: 

e Understand the Inventor terminology 

e Start a new file 

e Understand the User Interface 


e Understand different environments in Inventor 


In this chapter, you will learn some of the most commonly used features of Autodesk Inventor. In addition, you 
will learn about the user interface. 


In Autodesk Inventor, you create 3D parts and use them to create 2D drawings and 3D assemblies. 


Inventor is Feature Based. Features are shapes that are combined to build a part. You can modify these shapes 
individually. 


Base Feature 


i 





Box Feature 





Hole Features 





Most of the features are sketch-based. A sketch is a 2D profile and can be extruded, revolved, or swept along a path 
to create features. 
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Inventor is parametric in nature. You can specify standard parameters between the elements. Changing these 
parameters changes the size and shape of the part. For example, see the design of the body of a flange before and 
after modifying the parameters of its features. 





Starting Autodesk Inventor 


e Click the Start button on the Windows taskbar. 

e Click All Programs. 

e Click Autodesk > Autodesk Inventor 2018 > Autodesk Inventor 2018. 

e On the ribbon, click Get Started > Launch > New. 

e Onthe Create New File dialog, click the Templates folder located at the top left corner. You can also select 
the Metric folder to view various metric templates. 

e Inthe Part - Create 2D and 3D objects section, click the Standard.ipt icon. 

e Click Create to start a new part file. 


Notice these important features of the Inventor window. 





316 


Part 2: Autodesk Inventor Basics 


Search Box 


















H [a> & H K X {at EA ~” a! ” Qo Generic v E fa Default X @ & f: qh > Part1 b K Yr a saritha.goud.b + T © X E 


3D Model Sketch Annotate Inspect Tools Manage View Environments GetStarted Vault Autodesk A360 @- 
© Sweep E> Emboss a Decal Cy (9 €) Chamfer 8 Thread =) Split ya Axis + Ta Dg $ Face E D w fi pz © = 
G» 


[y mhi (op Loft [E Derive $) Import f) Shell S Combine (GP Direct E > Point -~ os > Brea 












Start Extrude w Hole Fillet Shape Plane Box Stress Convert to 
2D Sketch ” Z Coil ft Rib (es Draft <P Thicken/ Offset A Delete Face Generator = Lk. UCS Gd z & a eS Analysis Sheet Metal 
Create Modify v Explore Work Features Pattern Crffate Freeform Surface Simulation Convert 
= D X 





Parti 


>. fe View: Master 
> origin 


i QO End of Part 






[Panel Eaa 





Browser Window 


M 
~n 


Navigation Bar 


Orientation Coordinate System 





Status Bar 


Ready 1 1 


User Interface 


Various components of the user interface are discussed next. 


Ribbon 


Ribbon is located at the top of the window. It consists of various tabs. When you click on a tab, a set of tools 
appear. These tools are arranged in panels. You can select the required tool from this panel. The following 
sections explain the various tabs of the ribbon available in Autodesk Inventor. 


The Get Started ribbon tab 


This ribbon tab contains the tools such as New, Open, Projects and so on. 


z] A 7 7 tat * Autodesk Inventor Professional 2018 
ai Get Started Tools Vault Autodesk A360 


D > B BAO AA 9 me 


New Open A Open Home Team Web Tutorial Learning Path Back What's Help 
T Samples Gallery New 





Launch My Home New Features Help 


The 3D Model ribbon tab 


This ribbon tab contains the tools to create 3D features, planes, surfaces, and so on. 


| File | 3D Model Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A360 ©- 


E a & & Sweep QÀ Emboss Hy Decal (ŞS @) Chamfer 2 Thread F Split E fe Z Axis ~ = bid cy ‘> Face 


Has 
i Loft [à Derive S) Import Shell g Combine m Direct > Point ~ = Convert a ak B 
em 


M ALl 


Start Extrude w Hole Fillet Shape Plane Box Stress Convert to 
2D Sketch ~ z Coil (iS Rib (es Draft <P Thicken/ Offset wo, Delete Face Generator = L., ucs Gta z © Analysis Sheet Metal 
Sketch Create Modify + Explore Work TÈ Pattern Create Freeform Surface Simulation Convert 
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The View ribbon tab 


This ribbon tab contains the tools to modify the display of the model and user interface. 


File 3D Model Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A360 ©- 


E @ Center of Gravity ; @ Shadows ~ Orthographic ~ (@ Textures On ~ iz [| [5 OO A Cascade ( ] W Pan 5 

i / J m r g G ran 

aes ; & Reflections + Q Ground Plane ~ HJ Quarter Section View ~ ; OO Fi New ae Q ZoomAll + s= + 

Object _ Visual Style 9 — User _ Clean Switch Tile All Full Navigation — 

Visibility” @&) iMate Glyphs z Xg Grey Room ~v Interface Screen z . Wheel cÈ Orbit ~ (at 
Visibility Appearance v Windows Navigate 


The Inspect ribbon tab 
This ribbon tab has tools to measure the objects. It also has analysis tools to analyze the draft, curvature, surface 
and so on. 


File 3D Model Sketch Annotate Inspect Tool Manage 


4 Gr) ~ 


ae] 
Measure 
Measure Analysts 


Sketch ribbon tab 
This ribbon tab contains all the sketch tools. 


File 3D Model Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A360 & = 


Z S (2 r = [N Fillet ~ 7 Si , i @)- 


A Tet ~ 
Stat _ Line Circle Arc Rectangle 2 
2D Sketch * JA > z -+- Point 
Sketch Create v Modify Pattern Constrain v Insert Format ¥ 
Assemble ribbon tab 


This ribbon tab contains the tools to create an assembly. It is available in an assembly file. 





ai Assemble Design 3D Model Sketch Inspect Tools Manage View Environments Get Started Vault Autodesk A360 Electromechanical (2) + 
B a ` Sg e- 
ZIE i P EE T & Point + _ ” . 
Place Create Billof Parameters Create Derived Plane Shrinkwrap Shrinkwrap 
z : Materials Substitutes 7 Je, UCS Substitute 
Component + Position * Relationships * Pattern * Manage = Productivity Work Features Simplification * 


Presentation ribbon tab 
This tab contains the tools to create the exploded views of an assembly. It also has the tools to create 
presentations, assembly instructions, and animation of an assembly. 





File Presentation fiew Environments Get Started Vault Autodesk A360 
a % 8S ca 
a & a "D Ye De 
Insert Model New New Tweak Opacity Capture Create Video Raster 
Storyboard Snapshot View Components Camera Drawing View 
Model Workshop Component Camera Drawing Publish 


Drawing Environment ribbon tabs 
In the Drawing Environment, you can create print-ready drawings of a 3D model. The ribbon tabs in this 
environment contain tools to create 2D drawings. 
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JE Place Views Annotate Sketch Tools Manage View Environments Get Started Vault Autodesk A360 C] 


Boe rue Vosahe o« VE 


Base Projected Auxiliary Section Detail Overlay | D Draft Break Break Qut Slice Crop Horizontal Start New Sheet 
3 Sketch 
Create Modify Sketch ‘Sheets 


File Place Views Annotate Sketch Tools Manage View Environments Get Started Vault Autodesk A360 ©- 


I? Baseline ~ ‘Gy Arrange =a 5 Chamfer A alle |Z eag g g Hole ~ © By Standare v 
M a A @ir cr D} “s p HT x 


. : i Ordinate ~ 59 Punch wi | -+| $ fF] Revision ~ : Style X 
Dimension Holeand _ Text Leader Insert Retrieve Model Start Parts Balloon Edit - 
F] Chain ~ Thread Ü] Bend Text Sketch Symbol Surface Welding Impor.. Caterp.. = Annotations Sketch List [E] General z Layers 
Dimension Feature Notes Text Symbols Retrieve Sketch Table Format 


The Sheet Metal ribbon tab 


The tools in this tab are used to create sheet metal components. 


File Sheet Metal 3D Model Sketch Annotate Inspect Tools Manage View Environments Get Started Vault Autodesk A360 ©- 


P [<] fg Lofted Flange (oJ Hole ru E Axis ~ To Rectangular 68 Sketch Driven i Fi as @- 


(@ Contour Roll > Point ~ aD Circular 


Start > Face Contour Plane Sheet Metal Make Make 
2D Sketch Flange ia Derive S l5 UCS Dig Mirror Defaults Part Components 
Sketch Create Modify v Work Features Pattern Setup ¥ Flat Pattern 


File Menu 


This appears when you click on the File tab located at the top left corner. This menu contains the options to open, 
print, export, manage, save, and close a file. 


Mo -eba-e- ai- m- o a Generic 


aG Sheet Metal 3D Model Sketch Annotate Inspect Tools 


m Recent Documents 


Export 


Manage 


Vault 
Server 


iProperties 


= 
= 
[= 
LA 
vV 
La 


Exit Autodesk Inventor Professional 


< > 
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Quick Access Toolbar 


This is available at the top left of the window. It contains the tools such as New, Save, Open, and so on. 
Pa [5 + le H oat fat Ey = it! + Bo Generic ¥ E} fa Default * ee, &, T eh ~ 
You can customize this toolbar by clicking the down arrow at the right side of this toolbar. 


ault ~@ @ f, |z] Part2 E 


View Enen Ei Customize Quick Access Toolbar | 


Hole 





Mew 


$, 


Öpen 
Save 


Unde 


Modify ~ 





. 4 8 4 


Redo 
Open from Vault 


Home 


$ 


Frint 

iProperties 

Frojects 

Return 

Update 

Select 

Refine Appearance 
Material Browser 
Materials 
Appearance Browser 
Appearance Override 
Adjust 


Clear 


ROA © 8 A A A A A A 


Parameters 
Measure 


«t Design Doctor 


| Show Below the Ribbon | 
L j 


Browser window 


This is located at the left side of the window. It contains the list of operations carried in an Autodesk Inventor file. 


Model x [Rg Q 
® chs_tut1.ipt 
> .[@ Solid Bodies(1) 
t= View: Master 
> ka Origin 
> Tt Extrusion1 
) Tt Extrusion2 


; (6) Holet 
(6 Hole2 


> a Circular Pattern1 


A Chamfer1 


O End of Part 
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Status bar 


This is available below the Browser window. It displays the prompts and the actions taken while using the tools. 


Navigation Bar 


This is located at the right side of the window. It contains the tools to zoom, rotate, pan, or look at a face of the 
model. 


“i 


‘Be 


mh 


View Cube 


It is located at the top right corner of the graphics window. It is used to set the view orientation of the model. 






Go Home 


|W Orthographic 
Perspective 


Perspective with Ortho Faces 
Lock to Current Selection 


Set Current View as Hore P 
Set Current View as + 


Reset Front 


Ontinins 
Shortcut Menus and Marking Menus 
When you click the right mouse button, a shortcut menu along with a marking menu appears. A shortcut menu 
contains a list of some important options. The marking menu contains important tools. It allows you to access the 
tools quickly. You can customize the marking menu (add or remove tools). 
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CY Fillet ) 


\ Measure ce | k PIT extrude d 
Undo ho Revolve) 


\_ Work Flane fal ) fe) Hole | 


( Ty New Sketch 3) 





a Repeat Sheet Metal Defaults 


_@ New 3D Sketch 


Dimension Display 
Measure > 
@&) Create Mate Q 
Show. All 
i Place Feature... 
+ Previous View F5 
fal Home View Fo 
Help Topics... 


Dialogs 
When you activate any tool in Autodesk Inventor, the dialog related to it appears. It consists of various options, 
which help you to complete the operation. The following figure shows the components of the dialog. 


I Application Options m 
Tabs b Notebook Sketch Part Feature Assembly Content Center 
. General Save File Colors Display Hardware Prompts Drawing 
Startup User name: = 


(_|Startup action; Saritha Bathini 


File Open dialog 


Text appearance: 
File New dialog ii 
New from template Tahoma o e -Tn Drop-d own 
YPUBLICDOCUMENTS% Autodesk Iny [29] [Enable creation of legacy project types 
Grou by Project file: 

Physical properties 
Default. ipj mm 

Calculate inertial properties using 

negative integral 
Prompting interaction [| Update physical properties on save <4 — Options 


C| Show command prompting (Dynamic Prompts) 
Parts Only 


[C] Show command alias input dialog ee a 


Show autocomplete for command alias input z 
| 1024 == Undo file size (MB) 


Tooltip appearance | 1 =) Annotation scale 
Show Tooltips 


Grip Snap 
| 1.0 =) Seconds to delay Options... 
Show second tevel Tooltips Selection 
Box | | 1.0 *! Seconds to delay [_] Enable Optimized Selection 
= “Select Other” 
Show document tab Tooltips | 2.0 = etic 
| 5 Locate tolerance 
Help options 
My Home 


Autodesk online help 
Tnetalled laral halni [4] Show My Home on startup ki 


[71 Import... |Y Export... aT Am Button 
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Mini toolbar 


The min-toolbar appears along with the dialog boxes of Extrude, Revolve, Fillet, Shell, Face Draft, Chamfer, and 
Joint commands. However, in Autodesk Inventor 2018, the mini toolbar does not appear by default. You need to 
check the Mini Toolbar option available on the User Interface drop-down of the Windows panel of the View 
ribbon tab to display the mini toolbar. 








rE came [x Interface | Screen 
igda 4| ViewCube \ 


¥| Navigation Bar 


eels) (ele 
¥Y Mini-Toolbar 


v| Status Bar 
Extrude Mini toolbar J poani 


¥) Marking Menu 
iLogic 


v| Model 





Favorites 





Customizing the Ribbon, Shortcut Keys, and Marking Menus 


To customize the ribbon, shortcut keys, or marking menu, click Tools > Options > Customize on the ribbon. On 
the Customize dialog, use the tabs to customize the ribbon or marking menu, or shortcut keys. 


File 3D Model ‘Sketch Annotate Inspect Tools Manage View Environments GetStarted Vault Autodesk A300 EE 


j Ab ©, Clear S| s. PE [E Customize | @ Macros (Mh) 
= 





@, Adjust a &] VBA Editor 
Measure Maternal Appearance Application Document Exchange : Find 
Options Settings App Manager =P Add-ins Component 
Measure ¥ Material and Appearance + Options + Clipboard Find 


For example, to add a command to the ribbon, select the command from the list on the left side of the dialog and 


click the Add | o> | button. If you want to remove a command from the ribbon, then select it from the right-side 


list and click the Remove | << | button. Click OK to make the changes to effect. 
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I Customize 


Choose commands from: Choose tab to add custom panel to: 
All Commands ) | Part | Tools 
Large Text 

<Separator> 

[:)2-D Drawing 

[D }2D Sketches 

a 3D Annotations 

Gig 3D PDF 

3D PDF{Export to a 3D PDF file) 

[ea 3D Print 

(eal 3D Print 

(ei 3D Print Preview 

[f }3D Sketches 

(+ 3D Transform 

ACAD 

Cia Activate Contact Solver 

EA Add Assembly 

{hil Add Distance 

Ce Add Form 

(J Add Part 

i=) Add Rule 

Jh Add-Ins 

2, Adjust 


Lae 
Orientation( Adjust Orientation) 


Adjust 
E Position{ Adjust Position) 





E | Import... | | (Export... Cancel 


To add or remove panels from the ribbon, click the Show Panels icon located at the right-side of the ribbon and 
check/uncheck the options on the fly out. 


+ Sketch 

“| Create 

Format = ‘| Modify 
| Pattern 


| Constrain 


| Layout 


a Format 
Return to 30 


Parameters 





Color Settings 


To change the background color of the window, click Tools > Options > Application Options on the ribbon. On 
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the Application Options dialog, click the Colors tab on the dialog. Set the Background value to 1 Color to change 
the background to plain. Select the required color scheme from the Color Scheme group. Click OK. 


I Application Options 


Notebook Sketch Part Feature Assembly Content Center 
General Save File Colors Display Hardware 


Drafting 


Frompts Drawing 
A 


Liy 


Color scheme Background 


Deep Blue | 1 Color 
Forest ; 

High Contrast 
Millennium 
aah presentation-5.pnq 
Sky 


Winter Day : - 
Winter Night Reflection Environment 


Wonderland File name: 


Highlight 


Enable Prehighlight Color Theme 
[| Enable Enhanced Highlighting Application Frame: 


File name: 
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Chapter 2: Part Modeling Basics 


This chapter takes you through the creation of your first Inventor model. You create simple parts: 


In this chapter, you will: 


e Create Sketches 

e Create a base feature 

e Add another feature to it 
e Create revolved features 

e Create cylindrical features 
e Create box features 

e Apply draft 


TUTORIAL 1 


This tutorial takes you through the creation of your first Inventor model. You will create the Disc of an Old ham 


coupling: 





Creating a New Project 


1. 


Start Autodesk Inventor 2018 by clicking the 
Autodesk Inventor 2018 icon on your desktop. 
To create a new project, click Get Started > 
Launch > Projects on the ribbon. 


mit Get Started Tools VW 











Click the New button on the Projects dialog. 
On the Inventor project wizard dialog, select 
New Single User Project and click the Next 
button. 

Enter Oldham Coupling in the Name field. 
Enter 

C:\Users \ Username \ Documents \Inventor\Ol 
dham Coupling \ in the Project(Workspace) 
Folder box and click Next. 

Click Finish. 

Click OK on the Inventor Project Editor dialog. 
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9. Click Done. 


Starting a New Part File 

1. To start a new part file, click Get Started > 
Launch > New on the ribbon. 

2. On the Create New File dialog, click the 
Templates folder located the top right corner. 

3. Click the Standard.ipt icon located under the 
Part - Create 2D and 3D Objects section. 

4. Click the Create button on the Create New File 
dialog. 


A new model window appears. 


Starting a Sketch 
1. To start a new sketch, click 3D Model > Sketch > 
Start 2D Sketch on the ribbon. 





2D Sketch ` 


Sketch Primitives 


2. Click on the XY Plane. The sketch starts. 






l 
Select plane to create sketch or an existing sketch to edit 


The first feature is an extruded feature from a 
sketched circular profile. You will begin by 
sketching the circle. 


3. On the ribbon click Sketch > Create > Circle > 
Circle Center Point. 


Create *¥ 





Center Point 


O Circle X 
aes Tangent 


4. Move the cursor to the sketch origin, and then 
click on it. 
5. Drag the cursor and click to create a circle. 





6. Press ESC to deactivate the tool. 


Adding Dimensions 

In this section, you will specify the size of the 
sketched circle by adding dimensions. As you add 
dimensions, the sketch can attain any one of the 
following states: 


Fully Constrained sketch: In a fully constrained 
sketch, the positions of all the entities are fully 
described by dimensions, constraints, or both. Ina 
fully constrained sketch, all the entities are dark blue 
color. 


Under Constrained sketch: Additional dimensions, 
constraints, or both are needed to completely specify 
the geometry. In this state, you can drag under 
constrained sketch entities to modify the sketch. An 
under constrained sketch entity is in black color. 


If you add any more dimensions to a fully 
constrained sketch, a message box will appear 
showing that dimension over constraints the sketch. 
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In addition, it prompts you to convert the dimension 
into a driven dimension. Click Accept to convert the 
unwanted dimension into a driven dimension. 





Autodesk Inventor - Create 3 Point Angular Dimension 





{E Adding this dimension will over-constrain the sketch. Choose Accept to create a 
Driven Dimension. 











1. On the ribbon, click Sketch > Constrain > 
Dimension. Creating the Base Feature 


The first feature in any part is called a base feature. 





You now create this feature by extruding the 


a © 
Dimension F |e |= Al 
| Constrain + 1. On the ribbon, click 3D Model > Create > 
Extrude. 






sketched circle. 


2. Select the circle and click; the Edit Dimension 





box appears. 5 3D Mode =H 3 
3. Enter 4 in the Edit Dimension box and click the 2 
mE. Extrude § lve 
etch” 


green check. 








4. Press Esc to deactivate the Dimension tool. ch | 


2. Type-in 0.4 in the Distance box available on the 
You can also create dimensions while creating the 


Extrude dialog. 

3. Click the Direction 1 [Alicon on the Extrude 
dialog. 

4. Click OK on the Extrude dialog to create the 
extrusion. 


sketch objects. To do this, enter the dimension 
values in the boxes displayed while sketching. 


5. To display the entire circle at full size and to 
center it in the graphics area, use one of the 
following methods: 


e Click Zoom All Č} on the Navigate Bar. 


e Click View > Navigate > Zoom All on the 
ribbon. 


6. Click Finish Sketch on the Exit panel. 





7. Click Zoom All Č} on the Navigate Bar. 
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Notice the new feature, Extrude 1, in the 
Browser window. 


Model 


fq) Parti 
> Fa Solid Bodies(1) 
> Tre View: Master 
: , -E Origin 
3 (ql YZ Plane 
, -j XZ Plane 
[xy Plane 
2 [ZIX Axis 
. ZIY Axis 
L ZZ Axis 
: a Center Point 
>t Extrusion! <=} 
AQ End of Part 





To magnify a model in the graphics area, you 
can use the zoom tools available on the Zoom 


drop-down in the Navigate panel of the View 
tab. 


Gy Zoom Selected | 


Zoom All 
+ 
ex Zoom 
A, Zoom Window 
foom Selected 


Click Zoom All to display the part full size in the 
current window. 





Click Zoom Window, and then drag the pointer to 


create a rectangle; the area in the rectangle zooms to 
fill the window. 


Click Zoom, and then drag the pointer. Dragging up 
zooms out; dragging down zooms in. 


Click on a vertex, an edge, or a feature, and then 


click Zoom Selected; the selected item zooms to fill 
the window. 


To display the part in different modes, select the 
options in the Visual Style drop-down on the 
Appearance panel of the View tab. 


CD Shadows ~ Orthographic * Ti 
Peay lis Reflections + Q Ground Plane ~ HA F 
i i i Grey Room *¥ 

Realistic 

Realistically textured model with high quality shading 


Shaded 
ý Smooth shaded model 


OF Shaded with Edges 


Smooth shaded model with visible edges 


ey Shaded with Hidden Edges 
+F Smooth shaded model with hidden edges 






Wireframe 
Model edges only 
‘> Wireframe with Hidden Edges 
aai Model edges with hidden edges shown 


Wireframe with Visible Edges Only 
Model edges with hidden edges remowed 


Monochrome 
A) Simplified monochromatic shaded model 


Watercolor 
Hand painted watercolor appearance 


H Sketch Illustration 
Hand drawn appearance 


OF Technical Illustration 
Technical shaded appearance 


Realistic 





Shaded 
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Shaded With Edges Wireframe with Visible Edges Only 





Shaded with Hidden Edges 
Monochrome 





Watercolor 
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Technical Illustration 





The default display mode for parts and assemblies is 
Shaded with Edges. You may change the display 
mode whenever you want. 


Adding an Extruded Feature 

To create additional features on the part, you need to 
draw sketches on the model faces or planes, and then 
extrude them. 


1. On the ribbon, click View > Appearance > 
Visual Style > Wireframe. 

2. On the ribbon, click 3D Model > Sketch > Start 
2D Sketch. 

3. Click on the front face of the part. 

4. Click Line on the Create panel. 













ct T 


z a 


Line Circle Arc Rectangle 


ools Mli 


T = 


5. Click on the circular edge to specify the first 
point of the line. 








6. Move the cursor towards right. 
7. Click on the other side of the circular edge; a line 
is drawn. 





8. 


9. 


10 
11 


12 


Draw another line below the previous line. 





On the ribbon, click Sketch > Constrain > 
Horizontal Constraint = . 


. Select the two lines to make them horizontal. 
. On the ribbon, click Sketch > Constrain > Equal 


. Select the two horizontal lines to make them 
equal. 

. Click Dimension on the Constrain panel of the 
Sketch ribbon tab. 

. Select the two horizontal lines. 

. Move the cursor toward right and click to locate 
the dimension; the Edit Dimension box appears. 

. Enter 0.472 in the Edit Dimension box and click 
the green check. 
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20. Enter 0.4 in the Distancel box on the Extrude 
dialog. 

21. On the Extrude dialog, click the Direction 1 icon, 
and then OK to create the extrusion. 


472 


17. Click Finish Sketch on the Exit panel. 
18. Click on the sketch, and then click Create 





Extrude on the Mini Toolbar; the Extrude Tg a, 
dialog appears. 


By default, the ambient shadows are displayed on 
the model. However, you can turn off the ambient 
shadows by clicking View tab > Appearance panel > 
Shadows drop-down, and then unchecking the 
Ambient Shadows option. The Shadows drop- 
down has two more options, which you use based 
on your requirement. 


















All Shadows 


Ground Shadows 
Object Shadows 


¥ Ambient Shadows 


Qj Settings... 


19. Click in the region bounded by the two 
horizontal lines. 





| a You can reuse the sketch of an already existing 


feature. To do this, expand the feature in the Browser 
Window, right click on the sketch, and select Share 
Sketch from the shortcut menu. You will notice that 
the sketch is visible in the graphics window. You can 
also unshare the sketch by right clicking on it and 
selecting Unshare. 
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Adding another Extruded Feature 
1. Click Start 2D Sketch on the Sketch panel of the 
3D Model ribbon tab. 


2. Use the Free Orbit ‘= 


Bar to rotate the model such that the back face of 
the part is visible. 

Right click and select OK. 

Click on the back face of the part. 

Click Line // on the Create panel. 


Draw two lines, as shown below (refer to the 


button from the Navigate 


tS S| 


Adding an Extruded Feature section to know 
how to draw lines). Make sure that the 
endpoints of the lines are coincident with the 
circular edge. Follow the next two steps, if they 
are not coincident. 





7. On the ribbon, click Sketch > Constrain > 
Coincident Constraint |_ . Next, select the 


end point of the line and the circular edge. 





8. Likewise, make the other endpoints of the 
lines coincident with the circular edge. 





A ~ 





Skip the above two steps if the endpoints of the 
lines are coincident with the circular edge. 


+ 
| P i You can specify a point using various point snap 
options. To do this, activate a sketching tool, right 
click and select Point Snaps; a list of point snaps 
appears. Now, you can select only the specified point 
snap. 


sia Line 4) | 


P) 


Center Point Circle L) J LI Two Point Rectangle ) 


ARE 2" PA 


E Project Geometry in| 
Wpo scent 3406 IN 


@ Finish 2D Sketch ) 


Cancel (ESC) X ) © 


General Dimension || ) 


Endpoint 
Coordinate Type > Midpoint 
~¥ AutoProject Intersection 


A Construction Apparent Intersection 


£F Centerline Center 


‘+ Previous View F5 Quadrant 
{a} Home View F6 Tangent 
How To... Mid of 2 points 


9. On the ribbon, click Sketch > Constrain > 
Vertical Constraint J| . 


10. Select the two lines to make them vertical. 
11.On the ribbon, click Sketch > Constrain > Equal 


12. Select the two vertical lines to make them equal. 
13. Create a dimension of 0.472in between the 
vertical lines. 
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14. 
15. 


16. 


17. 


Note: 





472 





Click Finish Sketch. 

On the ribbon, click 3D Model > Create > 
Extrude. 

Click inside the region enclosed by two lines, 
if they are not already selected. 

Type 0.4 in the Distance1 box on the Extrude 
dialog and click OK. 


ny) 


To move the part view, click Pan =!" on 


Navigate Bar, and then drag the part to 
move it in the graphics area. 


18. On the ribbon, click View > Appearance > 
Visual Style > Shaded with Edges. 

19. On the ribbon, click View > Navigate > 
Home View {5}. 


a ae 





<= 


Saving the Part 


1. 
2i 


Click Save H on the Quick Access Toolbar. 
On the Save As dialog, type-in Disc in the File 
name box. 

Click Save to save the file. 

Click File Menu > Close. 


* ipt is the file extension for all the files that you create in the Part environment of Autodesk Inventor. 


TUTORIAL 2 


In this tutorial, you create a flange by performing the following: 


Creating a revolved feature 
Creating a cut features 
Adding fillets 
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Starting a New Part File 


i: 


To start a new part file, click the Part icon on the 
Home screen. 


B 





Sketching a Revolve Profile 


You create the base feature of the flange by 


revolving a profile around a centerline. 


1. 


Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 


2. Select the YZ plane. 





Select plane to create sketch or an existing sketch to edit 


3. Click Line // on the Create panel. 


4. Create a sketch similar to that shown in figure. 





On the ribbon, click Sketch > Format > 


° ooh 
Centerline £- |. 


Click Line // on the Create panel. 


Create a centerline, as shown below. 
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10. 
11. 
12. 
13. 
14. 
15. 


16. 


17. 
18. 


19. 
20. 


21. 
22. 


23. 
24. 


25. 
26. 





Click Fix on the Constrain panel. 


Select the Line 1. 
Click Dimension on the Constrain panel. 


Select the centerline and Line 2; a dimension 
appears. 

Move the pointer horizontally toward right and 
click to place the dimension. 

Place the dimension and enter 4 in the Edit 
Dimension box. 

Click the green check Y on the Edit Dimension 
dialog. 

Select the centerline and Line 4; a dimension 
appears. 

Move the pointer horizontally toward left and 
click to place the dimension. 

Enter 2.4 in the Edit Dimension box. 

Click the green check Y on the Edit Dimension 
dialog. 

Select the centerline and Line 6; a dimension 
appears. 

Move the pointer horizontally toward left and 
click to place the dimension. 

Enter 1.2 in the Edit Dimension box. 

Click the green check Y on the Edit Dimension 
dialog. 

Create a dimension between the Line 1 and Line 
3. 

Set the dimension value to 0.8 inches. 

Create a dimension between Line 1 and Line 5. 
Set the dimension value to 2 inches. 


2.400 





[A You can display all the constraints by right clicking 


and selecting Show All Constraints option. You 
can hide all the constraints by right clicking and 
selecting the Hide All Constraints option. 


27. Right-click and select Finish 2D Sketch. 


Z Une) 
Center Point Cirde ) j EI Two Point Rectangle 
Cancel (ESC) X ) Y OK) 
F) General Dimension | ) _& Project Geometry ) 
v Edit Dimension 
— Previous View F5 
{a} Home View 6 


How To... 


Creating the Revolved Feature 
1. On the ribbon, click 3D Model > Create > 
Revolve (or) right-click and select Revolve from 


the Marking menu. 












eevieesm Sketch Inspect fools M 











D | j (m) © Sweep À Embo 
Loft Deri 
Start Extrude Revolve z 9 [À Derive 
2D Sketch © SB coil & Rib 
eval Create 


2. Set Extents to Full on the Revolve dialog. 
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Revolve 


Shape More 


+#$ | Profile 





E 
| Axis B 
= 


> Solids Ps 


Match shape The Primitives panel is added to the ribbon. 


6. On the ribbon, click 3D Model > Primitives > 
Primitive drop-down > Box on the Primitives 





panel. 
3. Click OK to create the revolved feature. 








Start 
2D Sketch 


Sketch | 





Model + 


a 


7. Click the back face of the part; the sketch starts. 





Creating the Cut feature 
1. On the Navigation pane, click the Orbit icon. 





Q 8. Select the origin to define the center point. 

— È 9. Move the cursor diagonally toward right. 

a2 10. Enter 4.1 in the horizontal dimension box. 

11. Press Tab key and enter 0.472 in the vertical 
dimension box. 


2. Press and hold the left mouse button and drag 
the mouse; the model is rotated. 

3. Rotate the model such that its back face is 
visible. 

4. Right click and select OK. 

5. Onthe 3D Model tab of the ribbon, click the 
Show Panels icon located at the right corner, 
and then check the Primitives option from the 
drop-down. 
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12. Press the Enter key; the Extrude dialog appears. 





13. Expand the Extrude dialog by clicking the down 
arrow ¥ button. 

14. Click the Cut | button on the Extrude dialog. e Draw three lines and the circle, as shown in 

15. Enter 0.4 in the Distance box. figure. 

16. Click OK to create the cut feature. 





Creating another Cut feature 
1. Click the Home icon located at the tope left 


corner of the ViewCube. 
= & x 





e Apply the Horizontal constraint to the 


horizontal lines, if not applied already. 





e Apply the Equal constraint between the 


2. Create a sketch on the front face of the base horizontal lines. 
feature. e Ensure that the endpoints of the horizontal line 
coincide with the circle. 
e On the ribbon, click 3D Model > Sketch > Start e Apply dimension of 0.236 to the vertical line. 
2D Sketch. e Apply dimension of 0.118 to horizontal line. 


e Select the front face of the model. 
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e Apply dimension of the 1.2 diameter to the 


circle. 





e On the ribbon, click Sketch > Modify > Trim >. 
e Click on the circle to trim it. 





3. Finish the sketch. 


[A You can hide or display the sketch dimensions. To do 
this, go to View > Visibility > Object Visibility 
and check the Sketch Dimensions option. 






e Center of Gray 
Analysis 
R) iMate Glyphs 


All Workfeatures 


Origin Planes 
Origin Axes 

Origin Points 

User Work Planes 
User Work Axes 
User Work Points 
|_| Construction Surfaces 
2D Sketches 

3D Sketches 
Sketch Dimensions 
|_| 3D Annotations 


UCS Triad 
UCS Planes 
UCS Axes 
UCS Points 


4. Click Extrude Flon the Create panel of the 3D 


Model. 


5. Click in the region enclosed by the three lines and 


the arc. 





6. Select All from the Extents drop-down. 








7. Click the Cut B button on the Extrude dialog. 
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8. Click OK to create the cut feature. 4. Click File Menu > Close. 


TUTORIAL 3 


In this tutorial, you create the Shaft by performing 
the following: 


e Creating a cylindrical feature 
e Creating a cut feature 





Adding a Fillet 
1. On the ribbon, click 3D Model > Modify > Fillet 


S (or) right-click and select Fillet from the 





Marking menu. 


Starting a New Part File 
1. On the ribbon, click Get Started > Launch > 


l 7 New ma 


| Measure t= | | | pit Extrude | 
2. On the Create New File dialog, select 








Glinda C \ ( fal Revalve 
P EN i í Standard.ipt. 
| Work Plane fal | i Hole | 
( [ee New Sketch | i > 
TEE I Create New File 
` : ; å Vv Templates = 
2. Click on the inner circular edge and set Radius B English Y Part — Create 2D and 3D objects 
T Metric — 
as 0.2. oo | Mold Design a 4 
3. Click OK | ~ to add the fillet. Sheet Standard.ipt 


Metal.ipt 
v Assembly — Assemble 2D and 3D components 


AA AA 
3. Click Create. 
Creating the Cylindrical Feature 


1. On the ribbon, click Primitives > Primitive 
drop-down > Cylinder. 








Ea eE 
R aseet [|07 [75v 


Saving the Part 

1. Click Save Hon the Quick Access Toolbar. 

2. On the Save As dialog, type-in Flange in the 
File name box. 

3. Click Save to save the file. 
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2. Click on the XY plane to select it; the sketch 
starts. 


3. Click at the origin and move the cursor outward. 


4. Enter 1.2 in the box attached to the circle. 





Select point on circle 


5. Press Enter key; the Extrude dialog appears. 
6. Enter 4 in the Distance box. 





7. Click OK to create the cylinder. 


Creating Cut feature 
1. Create a sketch on the front face of the base 
feature. 
e On the ribbon, click 3D Model > Sketch > 
Start 2D Sketch. 


e Select the front face of the cylinder. 
e On the ribbon, click Sketch > Create > Line. 
e Draw three lines, as shown. 


S pE AE p> 


e Apply the Coincident constraint between 
the end points of the vertical lines and the 
circular edge. 

e Add dimensions to the sketch. 





Finish the sketch. 


Click Extrude on the Create panel. 

Click in the region enclosed by the sketch. 
Click the Cut button on the Extrude dialog. 
Set Distance to 2.165. 

Click OK to create the cut feature. 





Saving the Part 


1. 


Click Save Hon the Quick Access Toolbar; the 
Save As dialog appears. 

Type-in Shaft in the File name box. 

Click Save to save the file. 

Click File Menu > Close. 
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TUTORIAL 4 


In this tutorial, you create a Key by performing the 
following: 


e Creating an Extruded feature 


e Applying draft 





Applying Draft 
1. On the ribbon, click 3D Model > Modify > 
Draft. 


os (9 Ê) Chamfer E Thread 


Il i 
Hole Fillet ~ She a Combine 


Ff Thicken/ Offset 


Modifv ~ 





Start Extruded feature 


. . 2. Select the Fixed Plane option. 
1. Start a new part file using the Standard.ipt 





template. 


Face Draft x 


2. On the ribbon, Primitives > Primitive drop- 


down > Box. — 
3. Select the XY plane. wo D st Fixed Plane Draft Angle 


4. Create the sketch, as shown in figure. 





© Faces 


o 


3. Select front face as the fixed face. 





5. Press ENTER. 
6. Enter 2 in the Distance box. 
7. Click OK to create the extrusion. 


4. Select the top face as the face to be draft. 





5. Set Draft Angle to 1. 
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6. Click the Flip pull direction button on the 
Face Draft dialog. 7. Click OK to create the draft. 





Face Draft x Saving the Part 


Feet een Draft Angle 1. Click Save on the Quick Access Toolbar; the 
oN Save As dialog appears. 
[> | Faces 


2. Type-in Key in the File name box. 
Click Save to save the file. 
4. Click File Menu > Close. 


Se] 


n 
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Chapter 3: Assembly Basics 


In this chapter, you will: 


e Add Components to assembly 

e Apply constraints between components 
e Check Degrees of Freedom 

e Check Interference 

e Create exploded view of the assembly 


TUTORIAL 1 


This tutorial takes you through the creation of your first assembly. You create the Oldham coupling assembly: 


PARTS LIST 
ITEM | PARTNUMBER | QTY | 


Pa pact 
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There are two ways of creating any assembly model. 


¢ Top-Down Approach 
e Bottom-Up Approach 


Top-Down Approach 
The assembly file is created first and components are 
created in that file. 


Bottom-Up Approach 

The components are created first, and then added to 
the assembly file. In this tutorial, you will create the 
assembly using this approach. 


Starting a New Assembly File 


To start a new assembly file, click the Assembly icon 
on the Home screen. 


om 


Inserting the Base Component 


1. To insert the base component, click Assemble > 





Component > Place on the ribbon. 


Assemble Design 3D Model 


a= 


ip Place from Vault 
io es 


i Place from Content Center 


> | Place Imported CAD Files 


p Place iLogic Component 


A Electrical Catalog Browser 





2. Browse to the project folder and double-click on 
Flange.ipt. 


3. Right-click and select Place Grounded at 
Origin; the component is placed at the origin. 





4. Right-click and select OK. 


Adding the second component 

1. To insert the second component, right-click and 
select Place Component; the Place Component 
dialog appears. 





| Measure is) | Ga Constraint | 


| Undo <A) | Bo Pattern Component 


| Free Rotate “9 \ ( t Free Move | 


{ ZF Create Component | 
k À 


2. Browse to the project folder and double-click on 


Shaft.ipt. 


3. Click in the window to place the component. 





7 
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4. Right-click and select OK. 


Applying Constraints 

After adding the components to the assembly 
environment, you need to apply constraints between 
them. By applying constraints, you establish 
relationships between components. 





1. To apply constraints, click Assemble > 





Relationships > Constrain on the ribbon. Mate Solution 
di g Show . e 
bz ara Note that if you set the Solution to Flush, the faces 
Joint |Constrain| ° 77 will point in the same direction. 
dh Hide Al 


Relationships T 
The Place Constraint dialog appears on the screen. 


Place Constraint 


Assembly Moton Transitional Constraint Set 


Selections 


Type 
[cP] & ol |] Ow 


Offset: Solution 


5] eS | 
w] o iF 3 — Flush Solution 


E Oœ | oe | Apply | [>>| 





You can also align the centerlines of the cylindrical 





faces. 


Different assembly constraints that can be applied 
using this dialog are given next. 


Mate: Using this constraint, you can make two 
planar faces coplanar to each other. 





First face 





Second Face 
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of 


A 


& 





Angle: Applies the angle constraint between two 





components. 


Positive Angle Negative Angle 





Positive Angle Negative Angle 


Tangent: This constraint is used to apply a tangent 
relation between two faces. 


First face 





Second face 


-30.08 deg 





IS | 


Positive Angle Negative Angle 
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Aligned solution 





Symmetry: This constraint is used to position the 
Lf] ; two components symmetrically about a plane. 
Outside solution 


First d Second face ; 


Symmetry Plane 


2 


Oppiva noi 2. On the Place Constraints dialog, under the Type 








Lej Inside Solution GIS | Opposed 


Insert: This constraint is used to make two 
cylindrical faces coaxial. In addition, the planar faces 
of the cylindrical components will be on the same 
plane. 


| AY Aligned 


2 





First selection Second 
selection 








group, click the Mate (P) icon. 
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3. Click on the cylindrical face of the Shaft. 


D’ 


4. Click on the inner cylindrical face of the Flange. 


> 





5. Click the Apply button. 


6. Ensure that the Mate Elon is selected in the 


Type group. 
7. Click on the front face of the shaft. 





8. Rotate the model. 
9. Click on the slot face of the flange, as shown in 
figure. 





10. Click the Flush button on the Place Constraint 
dialog. 


Solution 





11. Click Apply. The front face of the Shaft and the 
slot face of the Flange are aligned. 


12. Ensure that the Mate button is selected in the 


Type group. 
13. Expand Flange: 1 in the Browser window. 
14. Select the XZ Plane of the Flange. 
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=| EB Flange: 1 
fz View: 
fa ee 
YZ Plane 
XZ Plane c= 
XY Pla hm 
a Z |X Axis 
[a]Y Axis 
[]z axis 
+ Center Point 
Mate: 1 
BS] Flush: 1 
B’ Shaft: 1 


15. Expand Shaft: 1 and select the YZ plane of the 
Shaft. 


z2 a Shatt: 1 

tie view: 

[E Origin 
YZ Pla 
XZ Pia 
XY Plane 
[A] x Axis 
[a]Y Axis 
[Z] Axis 
“= Center Point 

©! Mate:t 


16. Click the Flush button on the Place Constraint 
dialog. 





17. Click OK to assemble the components. 





Adding the Third Component 


1. To insert the third component, click Assemble > 


Component > Place E on the ribbon. 
2. Go to the project folder and double-click on 
Key.ipt. 
Click in the graphics window to place the key. 
Right-click and click OK. 
Right-click on Flange: 1 in the Browser window. 
Click Visibility on the shortcut menu; the 
Flange is hidden. 


oY OL eS a 


7. Click Constrain g on the Relationships panel. 


8. Click Mate Elon the Place Constraint dialog. 
9. Select Mate from the Solution group. 


Solution 





10. Click the right mouse button on the side face of 
the key and click Select Other on the shortcut 
menu. 

11. Select the bottom face of the Key from the flyout. 





12. Select the flat face of the slot. 
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a 









Face to be 
selected 





Face to select 


13. Click the Apply button. The bottom face of the 17. Click Apply on the dialog; the mate is applied. 
key is aligned with the flat face of the slot. 18. Close the dialog. 


Now, you need to check whether the parts are 
fully constrained or not. 


19. Click View > Visibility > Degrees of Freedom 
on the ribbon. 





ti a A mati, 
=grees of Freecom 


Object Saami 
Visibility” @&) iMate Glyphs 
14. Click the Mate ‘{Jicon on the Place Constraint Visibility 
dialog. 
15. Select Flush from the Solution group. You will notice that an arrow appears pointing in 
the upward (or downward) direction. This means 
enee that the Key is not constrained in the Z-direction. 


e 





16. Select the front face of the Key and back face of 
the Shaft, as shown. 





Face to Select 


You must apply one more constraint to constrain the 


key. 


20. Click Constrain T on the Relationships panel 
of the Assemble ribbon tab. 
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21. Click the Mate H ticon the dialog. 

22. Select Flush from the Solution group. 

23. Expand the Origin node of the Assembly in the 
Browser window and select XZ Plane. 


Assembly1 
Relationships 
fz] Representations 
Origin 
és Flange: 1 
Tre View: 
E Origin 
YZ Plane 
XZ Pl 
XY Plane 
[Ax Axis 
[a]Y Axis 
[A] Z Axis 
“2° Center Point 
wl aaa. 


LH+H+H+ 


24. Expand the Key: 1 node in the Browser window 
and select YZ Plane. 


S ff key:1 


PE View: 


E Origin 
YZ Pla 
xz Plan 


XY Plane 
Lely Andis 
Lely Axis 
[a] Z Axis 
2 Center Point 


OP Mate:2 


=] Flush:3 


25. Click OK. The mate is applied between the two 
planes. 





Now, you need to turn-on the display of the Flange. 


26. Right-click on the Flange in the Browser 
window and select Visibility; the Flange 
appears. 





Checking the Interference 

1. Click Inspect > Interference > Analyze 
Interference on the Ribbon. The Interference 
Analysis dialog appears. 


mit 





Assemble Design 30 Model ‘Sketch Inspect 
= = = 
B È = 
Ar alyze Activate Measure Region Properties 
Interference Contact Solver 
Interference Measure 


Interference Analysis 


[PS | Define Set #1 


iy Define Set #2 


[| Treat subassemblies as components 


o 





2. Select the Flange and Shaft as Set #1. 
3. Click the Define Set #2 button. 
4. Select the Key as Set # 2. 
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Set 2 


5. Click OK; the message box appears showing 
that there are no interferences. 

6. Click OK. 

Saving the Assembly 

1. Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

2. Type-in Flange_subassembly in the File name 
box. 

3. Go to the project folder. 

4. Click Save to save the file. 

5. Click File Menu > Close. 


Starting the Main assembly 


1. 


2. 


On the ribbon, click Get Started > Launch > 
New. 

On the Create New File dialog, click the 
Standard.iam icon. 


fa 


Standard.iam 


Click Create to start a new assembly. 


Adding Disc to the Assembly 


1. 


g. 
Click Assemble > Component > Place E on 


the ribbon. 

Go to the project folder and double-click on 
Disc.ipt. 

Right-click and select Place Grounded at 
Origin; the component is placed at the origin. 
Right-click and select OK. 


Placing the Sub-assembly 


1. 


To insert the sub-assembly, click the Place 
button on the Component panel of the ribbon. 


Offset: 


2. Go to the project folder and double-click on 
Flange_subassembly.iam. 

3. Click in the window to place the flange sub 
assembly. 

4. Right-click and click OK. 

Adding Constraints 

1. Click Constrain Ss on the Relationships 
panel of the Assemble ribbon. 

2. Click the Insert button on the Place Constraint 


dialog. 





Place Constraint 


Assembly Motion Transitional Constraint Set 


Type Selections 
PF Sloan] ae [kk 





3. Select Opposed from the Solution group. 


Solution 





Click on the circular edge of the Flange. 





Click on the circular edge of the Disc. 
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14. Release the mouse button, right click, and select 
OK. 
15. Click on the face on the Flange, as shown in 


figure. 





6. Click OK on the dialog. 





Next, you have to move the subassembly away from 
E E 16. Click on the face on the Disc as shown in figure. 


7. Click Free Move on the Position panel. 


Assemble 


By of Bremer) 


oS Free Rotate i 
Place Create Joint 





Component v Position v 





8. Select the flange subassembly and move it. 





17. Click OK on the dialog. 





9. Click the Constrain button on the Relationships 
panel. 

10. Click Mate on the Place Constraints dialog. 

11. Select Mate from the Solution group. 

12. Click the View > Navigate > Orbit on the 
ribbon. 





13. Press and hold the left mouse button and drag 
the cursor toward left. 
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Placing the second instance of the Sub- 

assembly 

1. Insert another instance of the Flange 
subassembly. 

2. Apply the Insert and Mate constraints. 





Saving the Assembly 

1. Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

2. Type-in Oldham_coupling in the File name 
box. 

3. Click Save to save the file. 

4. Click File Menu > Close. 


Tutorial 2 


In this tutorial, you create the exploded view of the 
assembly: 





Starting a New Presentation File 


1. 


On the Home screen, click the Presentation icon 
(or) click Get Started > Launch > New, and then 
select the Standard.ipn template from the 
Create New File dialog. 


SB 


The Insert dialog appears. 


On the Insert dialog, go to the project folder and 
double-click on the Oldham Coupling.iam file. 


The Presentation Environment appears, as 
shown. 
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H i> @ Ha- or- m tor Mt OG Appecrance ~ dp 7 Autodesk Inventor Professional 2018 Oldham_coupling » Sx Ww @- _ FX 
Presentation Tools View Environments GetStarted Vault Autodesk A360 ©- 


SB a4 a | = 


New New Tweak Capture Create 


Storyboard Snapshot View Components Camera Drawing View 
Model Workshop Component Camera Drawing Publish 
Model x [Bg oum œ @ $f Snapshot Views x Ea 
íT Oldham_coupling 


¿i ra i Soa 
> gl Scene1 oa 





m kepe Bi aan aeu Oldham_coupling X 


Storyboards Panel x [Bg aa 


Storyboard1 a iq > qv M oO.) A| o 
5 4 1 2 3 4 5 z 7 8 : 10 11 12 13 14 15 16 17 18 19 20 21 22 2 


3 | 


For Help, press F1 10 7 
Creating a Storyboard Animation 2. Click in the Scratch Zone area and notice that 
1. Inthe Model tree, double-click on Scenel and the play marker is displayed inside it. 

type Explosion. 


Now, the changes made to the assembly in the 


Model s Scratch Zone will be the starting point of the 
odei v i 

@ oldham Coupling exploded animation. You can change the 

4 + orientation of the assembly, hide a component, 


b Bj Oldham Coupling.iam . 
or change the opacity of the component. Use the 


cy 


to set the camera position for the animation. 


Capture Camera tool on the Camera panel 


Before creating an exploded view, you need to 


take a look at the Storyboard displayed at the 3. On the ribbon, click View tab > Windows panel 
bottom of the window. The Storyboard has the > User Interface drop-down, and then check the 
Scratch Zone located at the left side of the Mini toolbar option. The Mini toolbar appears 
timeline. Also, notice that the play marker is whenever you activate a tool. 


displayed at 0 seconds in the timeline. 
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Interface | Screen 
¥) ViewCube 
¥ Navigation Bar 
¥) Mini-Toolbar 
| Status Bar 
Document Tabs 


"| Marking Menu 


| iLogic 
| Model 


Storyboards Panel 





Snapshot Views 


o+ 
Click the Tweak Components B button on 
the Component panel of the Presentation 
ribbon tab. The mini toolbar appears with 
different options, as shown. 


EMBED CO Rotate | 

(fd; Component ¥) 

(LE Local ¥) (.a% Locate “i, 

(B> All Components v) ("$ |" | Full Trail =v) 
Bo E 








Notice that the default duration for a tweak is 
2.500 s. You can type a new value in the 
Duration box available on the Mini toolbar. 
Select Component from the Selection Filter 
drop-down of Mini toolbar. 

Select the All Components from the Tracelines 
drop-down. This will create tracelines of all 
exploded components. 

Select the Flange subassembly from the graphics 
window. The manipulator appears on the 
assembly. 


Now, you must specify the direction along 
which the sub-assembly will be exploded. 


On the Mini toolbar, select Local > World. 





i Ca Rotate ) 

(LE Local v) (4 Locate | "h 

= es: ) qs "| Full Trail T) 
Lh aD 
po E 






9. Click the Z axis of the manipulator. 





Drag to specify distance 





10. Type 4 in the Z box attached to the manipulator. 





11. Click OK “l on the Mini toolbar. 
12. Right click in the graphics window and select 
Tweak Components from the Marking menu. 
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20. On the Mini toolbar, select Local > World. 
( Æ New Storyboard | 















( New Snapshot View G ) eak Companents 5 Move © Ga Rotate p 
( Undo A ) ( EB Capture Camera ) (Gy oan > 
( Create Drawing View [2 ) k>! Raster i - 
= = (LE Local v) (4 Locate |“; 
(IE video ) Le Local ) at | 3%. Full Trail v) 

“9 Repeat Tweak Components 
Hide All Trails y SSS 

‘*— Previous View F5 g ig Ep 

{a} Home View F6 
Help Topics... 


21. Click on the Z axis of the manipulator. 


13. Select Component from the Selection filter drop- 
down on the Mini toolbar. 

14. Select the other flange sub-assembly. 

15. Click on the Z axis of the manipulator. 


16. Type 4 in the Z box attached to the manipulator, 
and click OK. |. 








éz an 


22. Type 4 in the box attached to the manipulator, 
and then press Enter. 


23. Click OK on the Mini Toolbar. 
or 





24. Activate the Tweak Components 


command. 
Si 25. Zoom into the flange and click on the key, as 
17. Click the Tweak Components B button on A 
the Component panel of the Presentation 
ribbon tab. y 


18. On the Mini Toolbar, select Part from the drop- 
down, as shown. 





LJ Sa Move ) ($9 Rotate 





(A Locate [LA Local Y| “i Xn 


(BE All Components v | 1S | 1S | Full Trail v 
v i») G&G» 


19. Select the front cylinder. 
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26. Click on the Z axis of the manipulator. 5. 


27. Type 3.15 in the box attached to the manipulator 
and press Enter. 

18. Likewise, explode the parts of the flange 
subassembly in the opposite direction. The 


explosion distances are same. 





Animating the Explosion 
1. To play animation of the explosion, click the 
Play Current Storyboard button on the 


On the Publish to Video dialog, select Current 
Storyboard option from the Publish Scope 
section. 


You can also select Current Storyboard Range 
and specify the start and end position of 
storyboard. 


On the Publish to Video dialog, click the folder 
icon and specify the project folder as the File 
Location. 

Set the File Format to WMV File (*.wmv). 
Check the Reverse option to reverse the 
animation. 

Leave the other default settings and click OK; 
Publish Video Progress dialog appears. 


A message box appears that the video has been 
published. 


Storyboard. 10. Click OK on the message box. 






| f narrer Cc rà m p Pape 
a rent >torypoaro 


-_® Pla 





y All Storyboards 


1. 
2. Click the Reverse Play Current Storyboard 
button on the Storyboard. 
E U U a) 
(<I 
10 
2. 





You can publish the animation video using the 
Video tool available on the Publish panel. 


Taking the Snapshot of the Explosion 


Click and drag the play marker on the timeline 


to 15 seconds. 





You can capture the snapshot of the current 
position of the assembly using the New 
Snapshot View tool. 

On the ribbon, click Presentation tab > 


r 7 


g 
Workshop panel > New Snapshot View “ ma 


The snapshot appears in the Snapshot Views 


3. Make sure that the play marker is at 0 secs on window. Notice that playmarker on the snapshot. It 
the timeline. indicates that the snapshot is dependent on the 





4. On.the ribbon, click Presentation tab > Publish 


panel > Video Low l 


storyboard. 
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Snapshot Views 


View2 à 


The marker 


indicates the 
associativity 





For example, if you make changes to the assembly at 
the position of the playmarker where the snapshot 
was taken, the Update View symbol appears on the 
snapshot view. You need to click on the Update 
View symbol to update the snapshot. 


Snapshot Views 


we & 


View2 fi 


3. Click Save Elon the Quick Access Toolbar; the 
Save As dialog appears. 

4. Type-in Oldham_coupling in the File name 

box. 

Go to the project folder. 

Click Save to save the file. 

Click OK. 

Click File Menu > Close. 


2 1. Os VI 
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Chapter 4: Creating Drawings 


In this chapter, you will generate 2D drawings of the parts and assemblies. 
In this chapter, you will: 


e Insert standard views of a part model 

e Create centerlines and centermarks 

e Retrieve model dimensions 

e Add additional dimensions and annotations 
e Create Custom Sheet Formats and Templates 
e Insert exploded view of the assembly 

e Insert a bill of materials of the assembly 


e Apply balloons to the assembly 


TUTORIAL 1 


In this tutorial, you will create the drawing of Flange.ipt file created in the second chapter. 


ZH 
U; 


SECTION A-A 
SCALE 1:1 


S ae 
j 7-05-04 
' | = i 
TITLE 
— 
Lt # PFG 


| _ Flange 
—= =~=—T 

| a OC 
k; a 


FHE āãăë ë | OO amnio ëűf 
I 





Starting a New Drawing File 
1. To start anew drawing, click the Drawing icon 
on the Home screen. 
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H O- e H RAT? {nt = Oo + Ps a) al- dis x Autodesk Inventor Professional 2018 Drawing1 > X ry & saritha.goud.b = We (?) = - & X 


io Place Views Annotate Sketch Tools Manage View Environments GetStarted Vault Autodesk A360 ©- 


kS p Bpm PgR DE ot VE 


Base Projected Auxiliary Section Detail Overlay Draft Break Break Out Slice Crop Horizontal Start New Sheet 
F Sketch 
Create Modify Sketch Sheets 
Model x [Be 4i 
FSq Drawing1 
> -La Drawing Resources 
v- Sheet:1 


j Default Border 
> -LEl ANSI -Large 


Drawing? X 





For Help, press F1 





Edit Sheet 
Format Revision 
Editing the Drawing Sheet Name [sd 
1. To edit the drawing sheet, right-click on Sheet:1 Orientation 
in the Browser window and select Edit Sheet ! O O O 
Portrait 
from the shortcut menu. 
(®) Landscape 
O ©) 
Drawings 
Moosa a Options 
-+ [H [5 Repeat New 17.000 [J Exdude from count 
"i [A col4c [_] Exdude from printing 
Delete Sheet nae ees 
Activate | | Cancel | 





Auto-Reattach Orphaned Annotations 


3. Click OK. 


The drawing views in this tutorial are created in the 
Third Angle Projection. If you want to change the 
type of projection, then following the steps given 





2. On the Edit Sheet dialog, set Size to B. next: 


4. Click Manage > Styles and Standards > Style 
Editor on the ribbon. 
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Sketch Tools [RAWERETi=S 
Sr 


Parameters 


5. On the Style and Standard Editor dialog, 
specify the settings shown in figure. 





Parameters v Styles and Standards 


a Standard Back New... Y | Local Styles 
Sain Standard [ Default Standard (ANSI) ] 
-+- Center Mark 


D Datum Target General Available Styles Object Defaults Material Hatch Pattern Defaults 


[F Dimension View Label Defaults 
H Feature Control Frame view Type Display 


A Hatch : - orate ; 
a : ; <VIEW > fp A] og 
Hole Table SCALE <SCALE> Ao N 
[a] ID Label Prefix 


== Layers VIEW a A ae 
s Lead | - Position Visibility 
era L| Constrain to View Border (C) Above 


H Object Defaults 
J parts List L| Use Delimiter | (@) Below 


m= | 


H Revision Table Default Thread Edge Display Projection Type Front View Plane 
Surface Texture = 


TA Table First Angle | From Model 
--t View Annotation 
@ 


d s k Third Angle 
eld Bea 


Save and Close Cancel 





6. Click Save and Close. 


Base |Projected Auxiliary Section Detail Overlay 


Generating the Base View | — oOo 
1. To generate the base view, click Place views > 2. On the Drawing View dialog, click Open 
Create > Base on the ribbon. existing file ~ 


3. On the Open dialog, browse to the project 
folder. 





365 


Part 2: Autodesk Inventor Basics 


4. Set Files of type to Inventor Files (*.ipt, *.1am, 
* ipn), and then double-click on Flange.ipt. 


5. Set the Style to Hidden Line 2, 
6. Set Scale to 1:1. 
7. Click on the preview, drag, and place it at the 


left side on the drawing sheet, as shown. 
8. Click OK on the dialog. 





5. Click on the dotted line and move the cursor 
vertically downwards. 

6. Click outside the bottom portion of the view, as 
shown. 


L 





Generating the Section View ` 


1. To create the section view, click Place Views > i , i 
, , 7. Right-click and select Continue. 
Create > Section on the ribbon. 


ea ae 0 


Annotate Sketch To 





= fa 
Base Projected Auxiliary |Section| Detail Overlay (| 
Create 


2. Select the base view. 
3. Place the cursor on the top quadrant point of the coc) COREY 
circular edge, as shown. 


8. Move the cursor toward right and click to place 
the section view. 





4. Move the pointer upward and notice the dotted 
line. 
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Detail View 


View / Scale Label Style 


View Identifier Scale s7 OF 


o] A 


Fence Shape 


Cutout Shape 


à [_] Display Connection Line 


K 





SCALE 1: 1 4. Specify the center point and boundary point of 
the detail view, as shown in figure. 


Creating the Detailed View 


Now, you have to create the detailed view of the 
keyway, which is displayed, in the front view. 


1. To create the detailed view, click Place Views > 
Create > Detail on the ribbon. 


Fite aa ies) a Sketch To 





Base Projected Auxiliary Section | Detail | Overlay 
Create 


2. Select the base view. 
3. On the Detail View dialog, specify the settings, 
as shown next. 





5. Place the detail view below the base view. 
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DETAIL B LL 
SCALE 2:1 a 
A 
Creating Centermarks and Centerlines SECTION A-A SECTION A-A 


SCALE 1:1 SCALE 1:1 
1. To create a center mark, click Annotate > 
Symbols > Center Mark on the ribbon. 
Retrieving Dimensions 


Now, you will retrieve the dimensions that were 


Elg 
LA 2] | eet applied to the model while creating it. 
HK Bw wee pP ; 


Surface Welding Impor.. Caterp... s 


ombak 1. To retrieve dimensions, click Annotate > 
ymbols 


Retrieve > Retrieve on the ribbon. 


2. Click on the outer circle of the base view. oT 
= j 
-E 
Retrieve Model) Start 

Annotations | Sketch 


Retrieve Sketch 





The Retrieve Dimension dialog appears. 


Retrieve Model Annotation 


Select Source 


rae 


Select Features 





Select Parts 


3. To create a centerline, click Annotate > Symbols 
> Centerline Bisector on the ribbon. 


ra | A 
fs 3 Mela 
Welding Impor.. Caterp... = 


Symbols 


Cancel 





4. Click on the inner horizontal edges of the section 


EN 2. Select the section view from the drawing sheet. 


Now, you must select the dimensions to retrieve. 
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3. Drag a window on the section view to select all 
the dimensions. 





SECTION A-A R 
SCALE 1 : 1 
SECTION A-A R , , 
: 8. Click the right-mouse button and select OK. 
4. Click Select Features under the Select Source a Ho 


eroup. 


5. Click OK to retrieve feature dimensions. 







LEA, 
A 


9. Select the unwanted dimensions and press 
Delete. 





SECTION A-A 
SCALE 1:1 


6. Click Annotate > Dimension > Arrange on the 
ribbon. 


Lee 





7. Drag a selection box and select all the 





dimensions of the section view. 


10. Click and drag the dimensions to arrange them 


properly. 
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SECTION A-A 
SCALE 1:1 


Adding additional dimensions 
1. To add dimensions, click Annotate > 


Dimension > Dimension on the ribbon. 


HO eua ae 
Place Views Annotate ‘Skete 
Wi e Baseline ~ Arrange 


it Ordinate + 
| Chain ~ 






Dimension 


Dimension 


2. Select the center hole on the base view. 


A 





A 


3. Right-click and select Dimension Type > 
Diameter. 







= 


‘cancel (ESC). ) 8" (OK ) 


Options 


Dimension Type 





Snap Settings 


+ Angular 

q —— Angular Foreshortened 

ty Pan 

aie ee Arc Length 

[a ka Arc Length Foreshortened 
How To... Chord Length 


i i 1 


4. Place the dimension, as shown in figure. The 
Edit Dimension dialog appears. 


A 





5. Click OK. 


6. Create the dimensions on the detail view, as 
shown in figure. 





DETAIL B 
SCALE 2: 1 


Populating the Title Block 


1. To populate the title block, click File Menu > 
iProperties. 
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2. 


2. 


| 2 Manage + 
W Vault 
F 
Server 


Suite 
Workflow P} 





Close P 


| Options | 


On the Flange iProperties dialog, click the tabs 


one-by-one and type-in data in respective fields. 


Click Apply and Close. 


Saving the Drawing 


1. 


oe S| 


Click Save on the Quick Access Toolbar; the 
Save As dialog appears. 

Type-in Flange in the File Name box. 

Go to the project folder. 

Click Save to save the file. 

Click File Menu > Close. 


TUTORIAL 2 


In this tutorial, you will create a custom template, and 


then use it to create a new drawing. 


Creating New Sheet Format 


1. 


On the ribbon, click Get Started > Launch > 
New. 

On the Create New File dialog, click the 
Standard.idw icon. 


LO 
Hoi 


Standard.idw 


Click Create to start a new drawing file. 

To edit the drawing sheet, right-click on Sheet:1 
in the Browser window and select Edit Sheet 
from the shortcut menu. 


10. 
11. 


Model ~ 


poraning 
b L Drawing Sources 


n a [H Repeat Save 
» Ea O Copy 


Delete Sheet 


Ctrl+C 


Activate 


Auto-Reattach Orphaned Annotations 


eis Sheet Format... 
SEE 


Expand All Children 
Collapse All Children 


How To... 


On the Edit Sheet dialog, set Size to B. 


Under the Orientation section, you can change 
the orientation of the title block as well as the 
sheet orientation. 


Click OK. 

In the Browser window, expand the Drawing 
Resources > Sheet Formats folder to view 
different sheet formats available. Now, you will 
add a new sheet format to this folder. 

Click the right mouse button on the Borders 
folder and select Define New Border. 


2) 





H Drawings 
-l bal Drawing Resources 
+} E Sheet Formats 


BE 


n mt Repeat Base View 






G Define New Border 
[= Defi aN ew Zone Border... 


Expand All Children 
Collapse All Children 


How Ta... 


Now, you can create a new border using the 
sketch tools available in the Sketch tab. 


Click Finish Sketch on the Sketch tab of the 
ribbon. 

On the Border dialog, click Discard. 

In the Browser window, click the right mouse 
button on the Borders folder and select Define 
New Zone Border. 
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12. On the Default Drawing Border Parameters 
dialog, type-in 4 in the Vertical Zones box and 
click OK. 


Default Drawing Border Pararneters 


Horizontal Zones Vertical Zones 


Number of Zones Number of Zones 


Label - Label 

(Ò Alphabetical (®) Alphabetical 
(s) Numeric O Numeric 

E None O None 

RI 


Cancel 





13. Click Finish Sketch on the Sketch tab of the 
ribbon. 

14. On the Border dialog, type-in 4-Zone Border 
and click Save. 


Border 


Hame: 


4-Fone Border 


Discard Cancel 





15. Expand the Title Blocks folder and click the 
right mouse button on ANSI-Large. 
16. Select Edit from shortcut menu. 


Model » 
Drawings 
v ga Drawing Resources 

| > -E Sheet Formats 

: $ . i Borders 

: vme Blocks 

$ 4 bed sis M4 Repeat Finish Sketch 

2 Aien T Copy 

v- [A Sheet: 1 

o Default | 
>. (H ANSI -L 









ctrl+E 


Insert 


How Ta... 


17. On the Sketch tab of the ribbon, click Insert > 
Image. 


=| i| E] Points 
[| =) fj ACAD 


Insert 


18. Draw a rectangle in the Company cell of the title 
block. This defines the image size and location. 







CHECKED f Te 


figs ima baTe> <COMPANY> 620 
<TITLE> 
(VED DATE> 


H i aranja 
ae Se Perms oe 


it 


0 x: OW) 












:.250 





19. Go to the location of your company logo or any 
other image location. You must ensure that the 
image is located inside the project folder. 

20. Select the image file and click Open. This will 
insert the image into the title block. 


a 


eunes 


MEG APPROVED B WED DATE> 


A O TO esh Se, [ranr nuen ae 


— a 





21. Click Finish Sketch on the ribbon. 
22. Click Save As on the Save Edits dialog. 
23. Type-in ANSI-Logo in the Title Block dialog. 


Title Block 


Mame: 


ANSItogo 


Save Discard 


Cancel 





24. Click Save. 

25. In the Browser window, expand Sheet:1 and 
click the right mouse button on Default Border. 

26. Select Delete from the shortcut menu. 
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3 L ESANSI A 

: : ‘ant ot] ANSI4oga 
Ben -A Sketch Symbols 

w. Cases i 


>. f= ANSI - alae 





ag” Repeat Finish Sketch 





27. Expand the Borders folder and click the right 
mouse button on 4-Zone Border. 
28. Select Insert from the shortcut menu. 





Model 
Drawings 
w Ea Drawing Resources 

: > -EH Sheet Formats 

: v i Borders 

2 [El Default Border 

oa 


o] Repeat Finish Sketch 
: v. m o 
SE [A Copy Ctrl+C 


i 3 ANSI Delete 


iA 


ae as: Gketch § Edit 


How To.. 


[La ANSI - Lego 


29. Click OK on the Edit Drawing Border 
Parameters dialog. 


30. Expand Sheet:1 and click the right mouse button 


on ANSI-Large. 
31. Select Delete from the shortcut menu. 


EE ANSIHogo 
o L [I Sketch Symbols 
i La Sheet:1 

: A} 4-zone Border 


i ie =7 
“bel BET es Finish Sketch 





Edit Definition 


Expand All Children 
Collapse All Children 


How To... 


32. Expand the Title Blocks folder and click the 
right mouse button on ANSI-Logo. 


33. Select Insert from the shortcut menu to insert 
the title block. 


Default Border 
4-Zone Border 
Eo Title Blocks 
CA| ANSI -Large 
-E ed ANSI A 
[Z Sketched s 4T Repeat Undo 
PESI I, Copy Ctrl+C 


L- 4-Zone Bor Delete 





How To... 


34. Click the right mouse button on Sheet:1 and 
select Create Sheet Format. 


L (i sketched symbols 


Powe Repeat Document Settings 


r= a Cà Copy Ctrl+c 
L, a Delete Sheet 










Activate 
EB eae Orphaned Annotations 


Collapse All Children 
How Ta... 


35. Type-in Custom Format in the Create Sheet 
Format dialog, and then click OK. 


Format Name: 


Custom Format 
| 





You will notice that the new sheet format is listed in 
the Sheet Formats folder. 
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Drawings 


v Ea Drawing Resources 
3 w EA Sheet Formats 
Ei : La A size, Portrait, 1 view 
F [ a] A size, Landscape, 1 view 
- LAE size, 2 view 
i La C size, 4 view 
- [ JO size, 6 view 
is [ JE size, 7 view 


...[ al Custom Sheet f=» 


: v I Borders 


Creating a Custom Template 
1. On the ribbon, click Tools > Options > 
Document Settings. 


Annotate Sketch Tools Manage 





Application |Document| Exchange 
Settings | App Manager SP 


Options + 


On Document Settings dialog, you can define the 
standard, sheet color, drawing view settings, and 
sketch settings. 





Drawing3 Document Settings 


Standard Sketch Drawing Sheet 


Annotations 
Active Standard 


Default Standard (ANSI) 


In the Browser window, expand the Sheet 
Formats folder and double-click on Custom 
Format. 

Click the right mouse button on Sheet: 2 and 
select Delete Sheet from the shortcut menu. 


i n H Sketched Symbols | zi 
+ 


+ Lal Sheet Repeat Document Settings 
[ed EES B 


Copy | 





Activate 
Auto-Reattach Orohaned Annotatic 


Click OK. 

On the ribbon, click Manage > Styles and 
Standards > Styles Editor. 

On the Style and Standard Editor dialog, select 
Dimension > Default (ANSI). 





ss Style and Standard Editor [Library - Read Or 





a“ Standard 
LEE Default Standard (ANSI) 
fo Balloon 
-+= Center Mark 
D Datum Target 
H~ Dimension 
Architectural (ANST) 
Default - Fraction (ANST) 
Default - mm (ANSI) 
Default - mm [in] (ANST) 





Default (ANSI) 





Fa] Feature Control Frame 
Hatch 


Click the New button located at the top of the 
dialog. 

Type-in Custom Standard in the New Local 
Style dialog, and then click OK. 


10. Click the Units tab and set Precision to 3.123. 


Units Alternate Units Display Text Tolerance Options Notes andL 





Units Linear 

Linear Format 
; 0.0 Decimal we 
in a 

Precision 
| I 

Decimal Marker is 193 we 

. Period s 


70% 


2. Leave the default settings on this dialog and 
click Close. 
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11. Click Save and Close. 

12. On the File Menu, click Save As > Save Copy 
As Template. This will take you to the templates 
folder on your drive. 

13. Type-in Custom Template in the File name box. 

14. Click Save. 

15. Close the drawing file without saving it. 


Autodesk Inventor Professional 


1 Save changes to Drawing3? 





aS Ee) ee | 


Bows? | 


Starting a Drawing using the Custom 


template 
1. On the ribbon, click Get Started > Launch > 
New. 


2. On the Create New File dialog, click the Custom 
Standard.idw icon. 


Custom 
Termplate.idw 


3. Click Create and OK to start a new drawing file. 


Generating the Drawing Views 


1. To generate views, click Place views > Create > 


2. On the Drawing View dialog, click Open 
existing file ® 7 

3. Go to the project folder and double-click on 
Disc.ipt. 

4. Select Front from the ViewCube displayed on 
the sheet. 








5. Set Scale to 1:1. 

6. Click and drag the view to top-center of the 
drawing sheet. 

7. Move the cursor downwards and click to place 
the projected view. 

8. Right-click and select OK. 


—— 


Adding Dimensions 


1. On the ribbon, click Annotate > Dimension > 
Dimension. 

2. Select the circular edge on the base view. 

3. On the ribbon, click Annotate > Format > Select 
Style > Custom Standard. 
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(1) By Standarc ¥ 
© 4\ 

P| By Standard T 
Balloon - 









- 
| Architectural (ANSI) 
P| Default (ANSI) 
f+] Default - Fraction (ANSI) 
| Default - mim [ANSI 
D j- Default - mm [in] (ANSI) 


|+ Custom Standard 


4. Right-click and select Dimension Type > 
Diameter. 


5. Click to place the dimension. 
6. Click OK. 


+ i 


7. Select the horizontal edges on the base view. 


8. Move the pointer toward right and click to place 


the dimension. 
9. Click OK on the Edit Dimension dialog. 


OR 
St 


24.000 


10. Add other dimensions to drawing. 


oo 


11. Right-click and select OK to deactivate the 


Dimension tool. 


12. Save and close the drawing file. 


TUTORIAL 3 


In this tutorial, you will create the drawing of 


Oldham coupling assembly created in the previous 
chapter. 


Creating a New Drawing File 


1. 


On the ribbon, click Get Started > Launch > 
New. 

On the Create New File dialog, click the Custom 
Standard.idw icon. 


HoH 


Custom 
Ternplate. idw 


Click Create and OK to start a new drawing file. 


Generating Base View 


1. 


3. 


To generate the base view, click Place views > 


Create > Base E on the ribbon; the Drawing 
View dialog appears. 
Click Open existing file 1” on this dialog; the 
Open dialog appears. 


Go to the project folder and double-click on 
Oldham_Coupling.iam. 
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4. Click the Home icon located above the 


ViewCube. 





5. Set Scale to 1/2. 
6. Click and drag the view at top left corner. 
7. Right-click and select OK. 





Generating the Exploded View 


1. 


To generate the base view, click Place views > 
Create > Base on the ribbon; the Drawing View 
dialog appears. 

Click Open existing file on this dialog; the 
Open dialog appears. 

Go to the project folder and double-click on 
Oldham_Coupling.ipn. 

Click the Home icon located above the 
ViewCube. 

Set Scale to 1/2. 

Click and drag the view to the center of the 
drawing sheet. 


7. Right-click and select OK. 





Configuring the Parts list settings 


1. 


Click Manage > Styles and Standards > Style 
Editor on the ribbon; the Style and Standard 
Editor dialog appears. 

Expand the Parts List node and select Parts List 
(ANSI). 







== Layers 

w# Leader 

, (9 Object Defaults 
eA Farts List 


Material List (ANSI) 
Parts List (ANSI-AIP) 





are) goed = 
FS] Revision Table 


3. Click the Column Chooser button under the 


Default Columns Settings group; the Parts List 
Column Chooser dialog appears. 


Default Columns Setting 








ca Grouping 


(Fiter 





Li | 
h olumn Chooser 


| Alumn Chooser i 


Width 


35.000 
25.000 
PART NUMBER PART NUMBER 55,000 


DESCRIPTION DESCRIPTION 35,000 





On this dialog, select DESCRIPTION from the 
Selected Properties list and click the Remove 
button. 

Select PART NUMBER from the Selected 
Properties list and click Move Up. 

Click OK. 
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7. Click Save and Close. Hole ~ Z 
Fj Revision ~ 


A General 


Table 






Creating the Parts list 
1. To create a parts list, click Annotate > Table > 
Parts List on the ribbon; the Parts List dialog 


appears. 








SY) Balloon 





oD Auto Balloon 





Select the exploded view from the drawing sheet. 
Select all the parts in the exploded view. 

Select Horizontal from the Placement group. 
Click the Select Placement button in the 
Placement group. 


Hole + 
Revision + 


General 
Table 


a Sf 








2. Select the exploded view from the drawing sheet. 


Auto Balloon x 
3. Select Parts Only from the BOM View drop- ns 
down under the BOM Settings and Properties i ae SP Rr : = i : 
ie ‘GR Add or Remove Components | © Around 


| | (®) Horizontal Offset Spacing 


Clirwemieintoess a 











Parts List | 
Source 
2 a 6. Click above the exploded view. 
C: Users \Saritha Bathini\Documents Inver 7. Click OK to place the balloons. 





BOM Settings and Properties 
BOM View Numbering 


Seen deed eee ee seen eee eee ener nee ee ene, 


Parts Only pw) | Numeric 


Table Wrapping 


4. Click OK twice. 
5. Place the part list above the title block. 


PARTS LIST 


PART NUMBER 








Saving the Drawing 
1. Click Save on the Quick Access Toolbar; the 


Creating Balloons 
Save As dialog appears. 
1. Tocreate balloons, click Annotate > Table > 2. Type-in Oldham_Coupling in the File Name 
Balloon > Auto Balloon on the ribbon; the as 
Auto-Balloon dialog appears. 3. Go to the project folder. 
4. Click Save to save the file. 
5. Click OK. 
6. Click File Menu > Close. 





378 


Part 2: Autodesk Inventor Basics 


Chapter 5: Additional 
Modeling Tools 


In this chapter, you create models using additional 
modeling tools. You will learn to: 


e Create slots 

e Create circular patterns 
e Create holes 

e Create chamfers 

e Create shells 

e Create rib features 

e Create coils 

e Create a loft feature 

e Create an emboss feature 
e Create a thread 

e Create a sweep feature 
e Create a grill feature 

e Create a replace faces 

e Create a face fillet 

e Create a variable fillet 
e Create a boss feature 


e Create a lip feature 


TUTORIAL 1 


In this tutorial, you create the model shown in 


figure: 





Creating the First Feature 


1. 


2 


9. 


Create a new project with the name Autodesk 
Inventor 2018 Basics Tutorial (See Chapter 2, 
Tutorial 1, Creating New Project section to learn 
how to create a new project). 

Open a new Inventor part file using the 
Standard.ipt template (See Chapter 2, Tutorial 3, 
Starting a New Part File section). 

Click the Start 2D sketch button on the ribbon, 
and select the XY Plane. 





Click the Circle Center Point © ton and 
draw a circle (See Chapter 2, Tutorial 1, Starting 
a Sketch section to learn how to create a new 
project). 


Click the Line Z button. 

Specify a point at top left outside the circle. 
Move the pointer horizontally and notice the 
Horizontal constraint symbol. 

Click outside the circle. Press Esc to deactivate 
the Line tool. 





Click the Trim i: button on the Modify panel. 


10. Click on the portions of the sketch, as shown 


below. 
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11. 


12. 


13. 
14. 


15. 


Portions to trim 





Apply dimensions to the sketch (Radius=0.63, 
vertical length=1.102). To apply the vertical 
length dimension, activate the Dimension tool 
and select the horizontal line. Move the pointer 
downward and place the cursor on the bottom 
quadrant point of the arc. Click when the 


symbol c appears. Move the pointer toward left 
and click to place the dimension. 





Click Rectangle > Slot Center Point Arc on 
the Create panel. 

Select the origin as the center point. 

Move the cursor outside and click in the first 
quadrant of the circle to specify the start point of 
the slot arc. 

Move the cursor and click in the fourth quadrant 
of the circle to specify the end point of the slot 


arc. 





17. Click the Dimension button on the Constrain 


panel. 
18. Select the start point of the slot arc. 
19. Select the center point of the slot arc. 
20. Select the end point of the slot arc. 
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21. Place the angular dimension of the slot; the Edit 
Dimension box appears. 

22. Enter 30 in the Edit Dimension box and click the 
green check. 





23. Click the Construction button on the Format 
panel. 





24. Click the Line x button on the Create panel. 
25. Draw a horizontal line passing through the 


origin. 





26. 


27. 
28. 


! 
Click the Symmetric © a button on the 
Constrain panel. 

Select the end caps of the slot. 

Select the construction line; the slot is made 
symmetric about the construction line. 
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30. Click the Circular Pattern button on the Pattern 
panel; the Circular Pattern dialog appears. 





31. Select all the elements of the slot by creating a 
selection window. 





37. Click the Finish Sketch button on the ribbon. 

38. Extrude the sketch up to 0.236 distance (See 
Chapter 2, Tutorial 1, Creating the Base Feature 
section to learn how to create a new project). 





32. Click the cursor button located on the right-side 
on the dialog. 

33. Select the origin point of the sketch axis point. 

34. Enter 4 in the Count box and 180 in the Angle 





box. 
35. Click the Flip button. Adding the Second feature 
1. Create a sketch on the back face of the model 
Circular Pattern (use the Orbit tool available on the Navigate bar 


to rotate the model). 


R| Geometry E ë 


5 © 
m m 
The preview of the circular pattern appears. 
36. Click OK to create the circular pattern. 
an 


2. Extrude the sketch up to 0.078 distance. 
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Now, you need to specify the concentric reference. 


4. Select the cylindrical face of the model; the hole 
is made concentric to the model. 





Creating a Counterbore Hole 


In this section, you will create a counterbore hole 





concentric to the cylindrical face. 
5. Click OK on the dialog; the counterbore hole is 

1. Click the Hole button on the Modify panel; the created. 
Hole dialog appears. 





2. Set the parameters in the Hole dialog, as shown 
in figure. 





Hole 

Placement = Creating a Threaded hole 

ete a 0.395 = $ ; : 

[© connie e ~) OA In this section, you will create a hole using a sketch 

Plane => © Ng a N i point. 

ts Solids | \ 3 

| | ONE iG 

Ly Concentric Reference ; "| i F 

O W 1. Click the Start 2D Sketch button and select 
front face of the model. 
Drill Point Termination . . 
Bo’ eS maw Re 2. Click the Point button on the Create panel. 
oi OME of ofi  Oemmsan ff mm US: 
Ql O® Gu! = | Cancel Apply Arc Rectangle A ISi 
r e 
Create ¥ 
3. Click on the front face of the model; the preview 3. Place the point on the front face of the model. 


of the hole appears. 
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4. Click the Horizontal ~~ 
Constrain panel. 


button on the 


becomes horizontal to the origin. 


6. Create a horizontal dimension of 0.354 between 


point and origin. 





7. Click Finish Sketch. 


8. Click the Hole button on the Modify panel; the 


Hole dialog appears. 


9. On the Hole dialog, set Placement to From 


Sketch. 


Placement 


10. 





11. Set the Counterbore Diameter to 0.118. 
12. Set the Counterbore Depth to 0.039. 


Select the point and sketch origin; the point 


13. 


14. 


15. 


16. 


17. 


18. 


12. 


ea ate 
i) | rd | 
Ta Neat 

l k 


.118] > 


-039 > 


Select the Tapped Hole option. 





Set the Thread Type to ANSI Unified Screw 
Threads. 


Thread Type 
ANSI Unified Screw Threads 





Set the Size to 0.073. 


Size 


0.073 (#1) + 


Set the Designation to 1-64 UNC. 
Designation 


Select the Full Depth option. 


Full Depth . 


Set the Direction to Right Hand. 


Direction 





() Left Hand 


Click OK to create the hole. 
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Creating a Circular Pattern 


1. 


Click the Circular Pattern button on the Pattern 
panel; the Circular Pattern dialog appears. 





Ta b 
+ + 
oto 
Pattern 
2. Select the threaded hole created in the previous 
section. 
3. Click the Rotation Axis button on the dialog. 
4. Select the outer cylindrical face of the model. 
5. Enter 6 in the Occurrence box and 360 in the 
Angle box. 
6. Click OK to create the circular pattern. 
Creating Chamfers 
1. Click the Chamfer a button on the Modify 
panel. 
2. Click the Distance and Angle button on the 


dialog. 


Chamfer 


Chamfer Partial 


aaa Distance 
hy | Edges .039 = > 


Š 
[Face Angle 
a 


| 


Edge Chain 


L af) | 


Preserve All Features 


== 





3. Select the cylindrical face of the counterbore 
hole located at the center. 





Face selected 


4. Select the circular edge of the counterbore hole. 





5. Enter 0.039 in the Distance box and 30 in the 
Angle box. 
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1.57 





6. Click OK to create the chamfer. 5. Click the Offset button on the Modify panel. 
7. Save the model and close it. 

| fe Move E Trim i A) Scale 
TUTORIAL 2 O Copy ->| Extend [4A Stretch 
Č) Rotate -l- Split | @& Offset 


In this tutorial, you will create the model shown in 
Modify 


figure. 


6. Select the sketch and specify the offset position. 





Creating the first feature 


1. Opena new Inventor part file using the 


Standard.ipt template (See Chapter 2, Tutorial 3, 7. Click the Line J button and draw lines closing 
Starting a New Part File section). the offset sketch. 
2. On the ribbon, click 3D Model > Sketch > Start 
IY 
2D Sketch 


3. Select the YZ plane. 


4. Draw an L-shaped sketch using the Line tool 
and dimension it. 
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8. Add the offset dimension to the sketch. 





9. Click Finish Sketch. 


10. Click 3D Model > Create > Extrude mw, the 
ribbon. 

11. Select the Symmetric option from the Mini 
toolbar. 





Direction 1 
Direction 2 
Symmetric 


Asymmetric 


12. Set the Distance to 1.575. 
13. Click OK to create the first feature. 





Creating the Shell feature 
You can create a shell feature by removing a face of 
the model and applying thickness to other faces. 


1. Click 3D Model > Modify > Shell @ on the 
ribbon; the Shell dialog appears. 
2. Set Thickness to 0.197. 











@ ¿^j | Mean v| Optimized v) 





Now, you need to select the faces to remove. 


3. Select the top face and the back face of the 
model. 


Faces to be 
selected 





4. Select the front face and the bottom face of the 
model. 
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Faces to 
select 





5. Click OK to shell the model. 


2. Select the front face of the model. 
3. Click Sketch > Create > Rectangle drop-down > 
Slot Center to Center on the ribbon. 





4. Draw a slot by selecting the first, second, and 
third points. Make sure that the second point is 


coincident with the lower horizontal edge. 





Creating the Third feature 
1. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 





Second point 
na Third point 


5. Apply dimensions to the slot. 
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Extrude 


Shape More 


Profile 


| ie Solids 


Output 


[|o 


H eo 








12. Click OK to create the feature. 





6. Click Finish Sketch. 

7. Click 3D Model > Create > Extrude on the 
ribbon. 

8. Select the sketch. 

9. Select the To option from the Extents drop- 
down. 

10. Select the back face of the model. 





Creating a Cut Feature 
1. Create the sketch on the front face of the model, 
as shown below. 





11. Click the Join button on the dialog. 
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118 


2. Finish the sketch. 

3. Click 3D Model > Create > Extrude on the 
ribbon. 

4. Select the sketch. 

5. Select the All option from the Extents drop- 
down. 

6. Click the Cut button on the dialog. 


Extrude 


Shape More 
k | Profile 
E Solids 


Output 


g| 8 
[a] | | 

| 
Í | 


E] én 





7. Click OK to create the cut feature. 





Creating the Rib Feature 

In this section, you will create a rib feature at the 
middle of the model. To do this, you must create a 
mid-plane. 


1. To create a mid-plane, click 3D Model > Work 
Features > Plane > Midplane between Two 
Parallel Planes on the ribbon. 


3 A 


à & 





m Plane 
(py) Offset from Plane 
(pi Parallel to Plane through Point 


—— 
> = 





i) Midplane of Torus 


a 


2. Select the right face of the model. 
3. Select the left face of the model; the midplane is 
created. 
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Midplane created 


Second face 


N 


First face 


4. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 

5. Select the mid plane. 

6. Click the Slice Graphics button at the bottom of 10. Click 3D Model > Create > Rib (Bon the 
the window. ribbon; the Rib dialog appears. 

11. Select the sketch. 





9. Finish the sketch. 





12. Click the Parallel to Sketch Plane (——4 








on the dialog. 
7. Click Sketch > Create > Project Geometry > i3 Chick the Directoni E] f button 
Project Cut Edges on the ribbon; the edges cut i4. Set Thickness to 0197 


by the sketch plane are projected. 
| 
15. Click the To Next button. 


] a+ Move k- L 
2 ; : | 16. Click the Symmetric ==! button below the 
@ Copy -> 


| = i CRE d Thickness box. 
ET 17. Click OK to create the rib feature. 






Project Cut Edges 


T z * Project Flat Pattern 


se 
m Project to 3D Sketch 


= 
Froject DWG Geometry 


8. Draw the sketch, as shown below. 





18. To hide the midplane, select it and right-click. 
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19. Click Visibility on the Marking Menu; the plane 
will be hidden. 





( Redefine Feature \ 
) | PIT Extrude ) 


Fa Select Other... 





3. Click the Circle Center Point © nition 
4. Select a point on the left portion of the 
horizontal axis 


5. Move the cursor outward and click to create a 
20. Save the model and close it. 


circle. 
6. On the ribbon, click Sketch > Format > 
TUTORIAL 3 Centerline~. 
In this tutorial, you will create a helical spring usin 
i 7 ae 5 Click the Line # button. 
the Coil tool. 


8. Select the origin point of the sketch, move the 
cursor upward, and click to create a centreline. 

9. On the ribbon, click Sketch > Constrain > 
Dimension. 

10. Add the diameter dimension to the circle, as 
shown. 

11. Select the centreline and circle. 

12. Move the pointer downward and click. 

13. Type 1.575 and press Enter. 





Creating the Coil 
1. Opena new Inventor file using the Standard.ipt 
template (See Chapter 2, Tutorial 3, Starting a 





New Part File section). 
2. Click the Start 2D sketch button on the ribbon, 14. Finish the sketch. 
and select the XY Plane. 15. To create a coil, click 3D Model > Create > Coil 


= on the ribbon; the Coil dialog appears. 


In addition, the profile is automatically selected. 
Now, you need to select the axis of the coil. 
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16. Select the centerline as the axis. Click the 21. Click OK to create the coil. 


Reverse Axis [+ button on the Coil dialog, if 
the coil preview is downwards. 


T 


.23 





asn | 


17. Click the Coil Size tab on the dialog. 22. Save the model as Coil.ipt and close the file. 
18. In the Coil Size tab, specify the settings as given 





next. 


TUTORIAL 4 


In this tutorial, you create a shampoo bottle using 
the Loft, Extrude, and Coil tools. 





19. Click the Coil Ends tab on the dialog. 
20. Specify the settings in the Coil Ends tab, as 
given next. 


Coil 


Coil Shape Coil Size Coil Ends 





Transition Angle Transition Angle 


Creating the First Section and Rails 


Flat Angle Flat Angle To create a swept feature, you need to create 


sections and guide curves. 





Cancel 1. Open a new Part file (See Chapter 2, Tutorial 3, 
Starting a New Part File section). 
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2. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 
3. Select the XZ plane. 






4. Click Sketch > Create > Circle > Ellipse Don 
the ribbon. 
5. Draw the ellipse by selecting the points, as 


shown. 





Third Point 






‘\ 


Second Point 


First Point 


6. On the ribbon, click Sketch > Constrain > 
Dimension. 

7. Select the ellipse, move the cursor downward, 
and click. 

8. Type 1.968 and press Enter. 

9. Select the ellipse, move the cursor toward left, 
and click. 

10. Type 0.984 and press Enter. 


.984 





1.968 


11. Click Finish Sketch. 

12. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 

13. Select the YZ plane from the graphics window. 

14. Click Sketch > Create > Line> Spline 
Interpolation on the ribbon. 


lode! Een 


o Control Vertex 


pJ Spline 
Interpolation 


t- f, Equation Curve 
| “4 Equation Curve 


oo 


~ Bridge Curve 
oa Bridge Curve 





15. Select a point on the horizontal axis of the 
sketch; a rubber band curve is attached to the 
cursor 


£ 


16. Move the cursor up and specify the second point 
of the spline; a curve is attached to cursor. 

17. Move the cursor up and specify the third point. 

18. Likewise, specify the other points of the spline, 
as shown. 
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19. Click the right mouse button and select Create. 


The spline will be similar to the one shown in 
figure. 


Ə 


—— 984 





O 


20. Right click and select Create Line from the 
Marking Menu. 
21. On the ribbon, click Sketch > Format > 


Construction . 

22. Select the origin point of the sketch, move the 
pointer vertically upward and click to create a 
vertical construction line. 





23. On the ribbon, click Sketch > Constrain > 


Vertical “|. 
24. Select the lower end points of the vertical 
construction line and the spline. 





25. On the ribbon, click Sketch > Constrain > 
Dimension. 


26. Select the lower end points of the construction 
line and spline. 

27. Move the cursor downward and click. 

28. Type the 1.968 in the Edit Dimension box and 
press Enter. 
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Points to 
select 
1A 
Dimension : 


Edit d4 x 
v 


29. Select the second point of the spline and the 





34. Move the pointer toward right and click. 
35. Type 8.858 in the Edit Dimension box and press 


Enter. 









uE 


6.867 


construction line. Edit Dimension :d11 X 


30. Move the cursor and click to place the 
dimension. 
31. Type 2.362 in the Edit Dimension box and press 


Enter. 














À 
d 
8.858 
32. Apply the other horizontal dimensions to the ad 
spline, as shown in figure. 
t-i 














37. Click Sketch > Pattern > Mirror bid on the 
ribbon; the Mirror dialog appears. 

38. Select the spline. Make sure that you select the 
curve and not the points. 

39. Click Mirror line on the Mirror dialog, and then 
select the construction line. 

40. Click Apply, and then click Done. 





33. Select the origin point of the sketch and the top 
end point of the spline. 
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s p 
vx) E 


4. Click OK'* |, 

5. On the ribbon, click the 3D Model > Sketch > 
Start 2D Sketch. 

6. Select the newly created datum plane. 





Right click and select Center Point Circle from 
the Marking Menu. 
8. Select the origin point, move the cursor outside, 








and click to create a circle. 
9. Right click and select OK. 
10. Right click and select General Dimension from 





41. Click Finish Sketch. 


the Marking Menu. 
Creating the second section 11. Select the circle, move the cursor outward, and 
1. Click 3D Model > Work Features > Plane > click. 
Offset from Plane on the ribbon. 12. Type 1.574 and press Enter. 


he 





Plane 


(py) Offset from Plane es | fo oR ee < 


(pi Parallel to Plane through Point 





2. Select the XZ plane from the Browser window. = 1,968 —s 


Model 


<a aps 13. Click Finish Sketch on the ribbon. 

¥ [E Origin 

: e i Creating the Loft feature 

[Eley Plane 1. To create a loft feature, click 3D Model > Create 


i = z > Loft ‘on the ribbon; the Loft dialog appears. 


O aZ Mie 2. Select the Rails option from the dialog. 





2 i Center Point 
fi] Sketch 1 


[By sketch2 


$ C} End of Part 


3. Enter 8.858 in the Distance box. 
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Loft 


Curves Conditions Transition 


Sections Rails 


Click to add Click to add 


Output 
[ | Closed Loop 


E L] Merge Tangent Faces 


k] eo! OK 


select the circle. 








First Section 
1575 fh 
tf 






a —_— 


4,921 
3.740 7 | 
2,362 ' 
Second Section 
Select the ellipse. 


Click Click to add in the Rails group. 
Select the first rail. 

Select the second rail. 

Click OK to create the loft feature. 


oS 


Cancel 


3. Click Click to add in the Sections group and 





Creating the Extruded feature 


1. 


10. 
11. 


Right click and select New Sketch from the 
Marking Menu. 

Select the plane locate at the top of the sweep 
feature. 

Right click and select Center Point Circle from 
the Marking Menu. 

Select the origin point, move the cursor outside, 
and click to create a circle. 

Right click and select OK. 

Right click and select General Dimension from 
the Marking Menu. 

Select the circle, move the cursor outward, and 
click. 

Type 1.574 and press Enter. 

Click Finish Sketch on the ribbon. 

Click the Extrude button on the Create panel. 
Extrude the circle up to 1 in. 
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Creating the Emboss feature 
1. Click 3D Model > Work Features > Plane > 
Offset from Plane on the ribbon. 


2. Select the YZ plane from the Browser window. 


Model 3% 
Farti 

> Ea Solid Bodies(1) 
> Ta View: Master 
E Origin 





ba > Center Point 


3. Enter 2 in the Distance box and click oK“! 





Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 


Select the newly created datum plane 
Click Sketch > Create > Circle > Ellipse on 
the ribbon. 


Draw the ellipse by selecting the points, as 
shown. 
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10. 
11. 


12. 
13: 


14. 


To; 
16. 


17. 


18. 


19. 


20. 





On the ribbon, click Sketch > Constrain > 
Dimension. 

Select the ellipse, move the cursor downward, 
and click 

Type 2 and press Enter. 

Select the ellipse, move the cursor toward left, 
and click. 

Type 1.35 and press Enter. 

Select the origin point of the sketch and the 
center point of the ellipse. 

Move the cursor toward left and click to place 
the dimension between the selected point. 
Type 2.55 and press Enter. 

Right click and select Line from the Marking 
Menu. 

Right click and select Construction from the 
Marking Menu. 

Select the origin point of the sketch and the 
center point of the ellipse. 


Right click and select OK; a construction line is 


created between the sketch origin and the 
ellipse. Also, the sketch is fully-constrained. 
Click Finish Sketch. 





21. Click 3D Model > Create > Emboss “on the 
ribbon; the Emboss dialog appears. 
22. Select the sketch, if not already selected. 





23. Click the Engrave from Face l button on 
the dialog. 
24. Set the Depth to 0.125. 


25. Click OK to create the embossed feature. 


Mirroring the Emboss feature 
1. Click 3D Model > Pattern > Mirror on the 
ribbon. 


a Gad 


Pattern 


2. Select the emboss feature from the model 
geometry. 

3. On the Mirror dialog, click the Mirror Plane 
button, and then select the YZ Plane from the 
Browser window. 

4. Click OK to mirror the emboss feature. 
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Creating Fillets 

1. Click 3D Model > Modify > Fillet on the ribbon; 
the Fillet dialog appears. 

2. Click on the bottom and top edges of the swept 
feature. 

3. Set Radius to 0.2. 





4. Click Click to add on the Fillet dialog. 
5. Set Radius to 0.04. 





Shelling the Model 


1. Click 3D Model > Modify > Shell ©’ on the 
ribbon; the Shell dialog appears. 


[| Al Filets 2. Set Thickness to 0.03. 
[_] All Rounds 2 








Select the top face of the cylindrical feature. 


6. Select the edges of the emboss features, and click 
OK. 
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4. Click OK to create the shell. 





Adding Threads 


1. 


Select the YZ Plane, and then click Create 
Sketch. 





Create S ketch 


Click the Slice Graphics icon located at the 
bottom of the window. 





On the ribbon, click Sketch > Create > Line. 
Right click and select Centerline from the 
Marking Menu. 

Select the origin point of the sketch, move the 
cursor vertically upward and click to create a 
vertical centreline. Press Esc. 

Deactivate the Centerline icon on the Format 
panel. 

Right click and select Create Line from the 
Marking Menu. 

Right click and select Construction from the 
Marking Menu. 

Create a horizontal construction line, as shown. 
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10. Deactivate the Construction icon on the Format | 
panel of the Sketch ribbon tab. 

11. On the ribbon, click Sketch > Create > Line. 

12. Create a closed profile, as shown. 








Edit Dimension : d40 x 





18. Draw the thread profile. 





13. On the ribbon, click Sketch > Constrain > 


Symmetric Ci] 

14. Select the two inclined lines of the sketch, and 
then select the construction line; the two inclined 
lines are made symmetric about the construction 
line. 





19. On the ribbon, click Sketch > Create > Fillet D i 
20. Type 0.04 in the 2D Fillet box. 


21. Make sure that the Equal 
the 2D Fillet box. 
22. Select the two corners of the sketch, as shown. 


button is active on 





15. Click the Dimension button on the Constrain 


panel. 

16. Select the two inclined lines, move the cursor 
horizontally toward left and click. 

17. Type 60 in the Edit Dimension box and press 
Enter. 





23. Close the 2D Fillet dialog box. 
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29. Click OK. 





24. Click Finish Sketch on the ribbon. 

25. On the ribbon, click 3D Model > Create > Coil 

30. In the Browser Window, right click on the YZ 
Plane, and then select New Sketch. 

31. On the ribbon, click Sketch > Create > Project 


Cut Edges > Project Geometry ™ . 


32. Select the edges of the end face of the thread. 


= ; the closed profile of the sketch is selected, 
automatically. 
26. Select the axis of the coil. 





27. On the dialog, click the Coil Size tab and select 
Type > Pitch and Revolution. 

28. Type-in 0.275 and 2 in the Pitch and Revolution 33. Draw a straight line connecting the end points of 
boxes, respectively. the projected elements. 


Coil x 


Coil Shape Coil Size Coil Ends 


Type 

Pitch and Revolution v| 
Pitch Height 

soa > 
Revolution 


fs), 
I J N 
Í 


lin 
Taper 
cance 
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Note that you need the reverse the direction of 
revolution. 





34. Click Finish Sketch. 
35. Activate the Revolve tool and click on the 


vertical line of the sketch. 40. Save the model. 
36. On the dialog, select Extents > Angle, and then 
type-in 100 in the Angle1 box. TUTORIAL 5 
37. Click the Direction 1 button. In this tutorial, you create a chair, as shown. 





38. Click OK. 


Creating a 3D Sketch 

1. Open anew Inventor file using the Standard.ipt 
template (See Chapter 2, Tutorial 3, Starting a 
New Part File section). 

2. Click the Home icon located above the 
ViewCube. This changes the view orientation to 
Home. 





39. Likewise, blend the other end of the thread. 3. On the ribbon, click 3D Model > Sketch > Start 
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10. 
11. 


2D Sketch > Start 3D Sketch. 


3D Model = 


Start 3D Sketch 
at 





On the 3D Sketch tab of the ribbon, click Draw 


V 
pm 
paulo 
D 
0 


-_ 
m 
r 


it 3D Model 


Sr 


Line | Helical Arc 
Curve K 


LEN 


Expand the Draw panel on the ribbon and 
activate the Precise Input option. 


Gah Precise Input 


H 
Sf 


On the Precise Input toolbar, click the Reset to 
Origin button. 

Select the Relative option from the drop-down 
available on the Precise Input toolbar. 


X: |-1.417 in | Y: | 0.664 in | Z: | 0.753 in 
AY 

j 
OF 


OF ae erence 
om Relg uve 


$. Reposition Ti, | A. Reset to Origin = 






On the Precise Input toolbar, click in the X box 
and type 0. 

Press the Tab key and type 0 in the Y box. 
Likewise, type 0 in the Z box. 

Press Enter to specify the first point. 


[GeT [y 0 | z:.0 











Shy | AP Reposition Triad | 2b, Reset to Grigin | | F=]¥ 


| 6.0.9 








12. Type-in 12 in the X box and press Tab on your 
keyboard. 
13. Likewise, type-in 0 in the Y and Z boxes. Press 


Enter to specify the second point. 





14. Type-in 0, 0, and 20 in the X, Y, and Z boxes, 
respectively. Press Enter. 





15. Type-in 0,18, 0 in the X, Y, and Z boxes, 
respectively. Press Enter. 
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16. Type-in 0, 0 and -22 in the X, Y and Z boxes, 
respectively. Press Enter. 


| 18. Type-in -12, 0, and 0 in the X, Y, and Z boxes, 
E. respectively. Press Enter. 








17. Type-in 0, 18, and 0 in the X, Y, and Z boxes, 
respectively. Press Enter. 


19. Click the right mouse button and select OK. 
20. On the 3D Sketch tab of the ribbon, click Pattern 
> Mirror. 
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z -i Point 


pline Inter: 


a) Bend | ch 


25. Type-in 3 in the Bend dialog and select the 
intersecting lines, as shown in figure. 


sK © Il | 


Pattern 


21. Drag a selection box and select all the sketch 
elements. 


Is 


22. Click the Mirror Plane button on the dialog, and 
then select YZ Plane from the Browser window. 
23. Click Apply and Done on the dialog. 


26. Likewise, bend the other corners of the 3D 
sketch. 


24. On the ribbon, click 3D Sketch > Draw > Bend. 
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fx:3.000 


-3.000 
Nes: 

3 000 
fx:3.000 *x:3.000 





fx:3.000 
27. Click the right mouse button and select OK. 
28. On the ribbon, click 3D Sketch > Constrain > 
Fix © | 
29. Select the origin point of the sketch. 





30. Add dimensions to fully define the sketch. 


fx:3.000 





fx:3.000 20.000 


A 


31. Click Finish Sketch on the ribbon. 
32. On ribbon, click 3D Model > Work Features > 
Plane > Normal to Axis through Point. 






i | Normal to Asis through Point 





el Normal to Curve at Point 





33. Click on the horizontal line of the sketch and its 
end point. 





34. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon. 
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Creating the Sweep feature 


35. Select the newly created plane. 1. On the ribbon, click 3D Model > Create > 
36. Create two concentric circles of 1.250 and 1 Sweep. 
diameters. 
3D Model Sketch Inspect Tools Manage 








> SO B22: 

E 
t Box Extrude Revolve D y a 
atch ` f 3 Coil (iS R 
ch Primitives Create 


2. Zoom into the circular sketch and click in the 
outer loop. 





37. Add dimensions from the sketch origin to 
position the circles. 


2.000 





4. Click OK to sweep the profile. 


Sketch Origin 





38. Click Finish Sketch. 
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JU" 


Gr |r 1 
vbo E 





10. On the Extrude dialog, select Extents > 
Between. 
11. Click on the tubes on both sides of the sketch. 





Start a sketch on the YZ Plane. 
Click the Slice Graphics icon at the bottom of 
the graphics window. 

7. Draw two concentric circles and dimension 
them. 





1.000 
12. On the Extrude dialog, uncheck the Check to 
h terminate feature on the extended face options. 


18.000 





8. Click Finish Sketch. 
9. Activate the Extrude tool and click in the outer 
loop of the sketch. 





This will avoid the extruded feature from 
terminating on the extended portion of the 
selected surface. 


13. Click OK to extrude the sketch. 
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Creating the Along Curve pattern 

1. On the Browser window, click the right mouse 
button on the 3D Sketch and select Visibility; 
the 3D sketch is displayed. 


— “@* Denter Pont 


Wt bie Repeat Rectangular Pattern 
Bsn Sy, Edit 3D Sketch 
Tt Ex Properties... 
C} En Measure b 
Create Note 





2. On the ribbon, click 3D Model > Pattern > 
Rectangular Pattern. 


Did 
S 


++ 
eso 


Pattern 


3. Click on the extrude feature. 

4. On the Rectangular Pattern dialog, click the 
Direction 1 button, and then click on the 3D 
sketch. 





fe 3.000 


5. Type-in 3 and 23 in the Column Count and 


Column Spacing boxes, respectively. 


6. Select Spacing > Distance from the drop-down 


menu. 


7. Click the double-arrow button located at the 


bottom of the dialog. This expands the dialog. 


8. Set the Orientation to Direction 1. 


Rectangular Pattern x 


È Features 

P B. Solids 

Direction 1 Direction 2 

ly || Ai he Al 


“o >) iF 
o 
o >] om 


Distance v Spacing 

3 arai | [E 

Direction 1 Direction 2 

È | start Z | Start 
Compute Orientation 
Optimized C) Identical 

@ Identical @ Direction1 

() Adjust Direction2 


9. Click OK to pattern the extruded feature. 
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10. On the Browser window, click the right mouse 5. Place a point on the sketch plane and add 
button on the 3D sketch and select Visibility. dimensions to position it. 
This hides the 3D sketch. 





6. Click Finish Sketch. 
On the ribbon, click 3D Model > Freeform > 





Creating the Freeform feature 8. Select the plane tangent to the extruded feature. 


1. On the ribbon, click 3D Model > Work Features 9. Select the sketch point to define the location of 
> Plane. the freeform box. 


10. Click and drag the side-arrow of the freeform 
box. 





2. On the Browser window, click the XZ Plane. A 
plane appears on the XZ Plane. 

3. Click on top portion of the extruded feature. A 
plane appears tangent to the extruded feature. 





11. Click and drag the front arrow of the freeform 
box. 





4. Start a sketch on the new plane. 
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JE 
S |g 
= 
5 
Yv 


Direction 


[pa 





[_] Length Symmetry 
[_] Width Symmetry 
[_] Height Symmetry 


14. Click OK to create the freeform shape. 





12. Click and drag the top arrow to increase the 
height of the freeform box. 





Editing the Freeform Shape 
1. On the ribbon, click Freeform > Edit > Edit 


Form $ 


2. Hold the Ctrl key and click on top faces of the 
freeform shape. 





13. On the Box dialog, type-in 4, 1, and 2 in the 
Faces boxes, respectively. 
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8. Drag the vertical arrow downwards. 





: P l fe Locate 





| aale &@ 
3. Click en the arrow pointing upwards. 9. Click OK on the Edit Form dialog. 
ae Reape Owawverd 10. Click Finish Freeform on the ribbon. 





5. Click OK on the dialog. 
6. On the ribbon, click Freeform > Edit > Edit 





& Create another Freeform box 
Form ` 1. On the ribbon, click 3D Model > Work Features 
7. Hold the Ctrl key and click on the two edges at 
the front. > Plane E , 


2. On the Browser window, click the XY Plane. 
3. Click on the vertical portion of the sweep feature 
to create a plane tangent to it. 
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Length, Width, and Height boxes, respectively. 
10. Click OK, and then click Finish Freeform. 





11. Save and close the file. 


TUTORIAL 6 


4. Start a sketch on the new plane. In this tutorial, you create a bolt. 


5. Place a point and add dimensions to it. C 


Start a new part file 
1. Start a new part file using the Standard.ipt 








template (See Chapter 2, Tutorial 3, Starting a 
New Part File section). 
2. On the ribbon, click 3D Model > Primitives > 





Primitive drop-down > Cylinder ©, 
3. Click on the YZ Plane. 
4. Click the origin point of the sketch to define the 





6. Click Finish Sketch. center point of the circle. 
5. Move the pointer and type-in 0.75 in the box, 
Activate the Freeform Box — tool. and then press Enter. 


8. Select the new plane and click on the sketch 
point. 
9. On the Box dialog, type-in 27, 16, and 3 in the 
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6. ‘Type-in 3 in the Distance box and press Enter. 


4. Type-in 6 in the Polygon dialog. 


Polygon x 





a Done 
Creating the second feature 
1. Starta sketch on the YZ Plane. , , . 
5. Move the pointer vertically upward. You will 
G@ Parti 
» EB Solid Bodies(1) notice that a dotted trace line appears between 
been eater the origin point and the pointer. 
a & Origin 
E xz Pla 
E} xY Plane 


[-] x Axis 

LAY Axis 

[JZ Axis 

> Center Point 
b Øf Extrusion1 


O End of Part 
2. On the ribbon, click Sketch > Create > 
Rectangle drop-down > Polygon. 
—“<" Three Point Arc 


Shot 


+ Center Point Arc 


ae 


3. Click the sketch origin. 





6. Click to create the polygon. 
7. Click Done on the dialog. 
8. On the ribbon, click the Sketch > Format > 


Construction `. 
9. Activate the Line tool and select the vertices of 
the polygon. 
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10. 


11 
12 


13 


14 


15 


Adding Threads 
1. On the ribbon, click 3D Model > Modify > 
Thread = . 


2. Click on the cylindrical face of the model 
geometry. 

3. On the Thread dialog, uncheck the Full Length 
option and type-in 1.5 in the Length box. 


Thread 





— Location Specification 


| Ro Face [r] Display in Model 


L 


Activate the Dimension tool and create a 


Thread Length 


dimension, as in figure. 


L] Full Length 








4. Click the Specification tab to specify the thread 
settings. 


Thread 











Finish the sketch. Location Specification 

Activate the Extrude tool and select the sketch, if Thread Type 

not already selected. ‘ANSI Unified § 

On the Extrude dialog, type-in 0.5 in the i __ Designation 

Distance box. (075 ~| [3/10UNC 

Use the Direction 1 ™ or Direction 2 4 oom F @ Right hand 

buttons to make sure that the polygon is n ~ O]Left hand 
truded t d left. es Se 

aie ed toward le a ea] == 

Click OK. [i] ee | 


5. Click OK to add the thread. 
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Creating iParts 

The iParts feature allow you to design a part with 
different variations, sizes, materials and other 
attributes. Now, you will create different variations 
of the bolt created in the previous section. 


1. On the ribbon, click Manage > Parameters > 
Parameters. This opens the Parameters dialog. 


Sec 


Parameters 









2. On the Parameters dialog, click in the first cell of 
the Model Parameters table, and type-in 
Diameter. 


TP emeted | 





3. Likewise, change the names of other parameters. 


i] Headsize 


ote Headwidth | 


+) Threadlength 





4. Click Done on the Parameters dialog. 
5. Click the right mouse button in the graphics 


window and select Dimension Display > 


Expression. 


E 


(Measure == ) GT Extrude ) 


{Undo < | (tei Revolve ) 


(Work Plane [i ) (E) Hote ) 


( [EF New sketch ) 
_g New 3D Sketch 






Measure 

Q) Create iMate o ia 

19; Move > EOP to Top ears à 
+ Move T : 

5 | a E Precise Value | 

Show All ————— 

Hide Others 


On the Browser window, click the right mouse 
button on the Extrusion1 and select Show 
Dimensions. You will notice that the 
dimensions are shown along with the names. 


EFP AT Fane 

i X Axis 

EY axi [5] Repeat Work Plane 

“> Cent Á wa a eae 
Tt Extrusion ie: 






Ctrl+c 


Infer Mates 
Measure + 


Create Mote 


C3 End of Pz 


Diameter = 0.751 


d2 = 0.0 deg 


7. On the ribbon, click Manage > Author > Create 


iPart. 





Part 2: Autodesk Inventor Basics 





This opens the iPart Author dialog. In this dialog, 
you will define the parameters to create other 
versions of the model geometry. 


J iPart Author 


Parameters Properties Suppression iFeatures iMates WorkFeatures Threads Other 








@ Part5 Name 

E at Extrusion 1 Diameter 
x= Diameter [0.75 in] Height 
x= Height [3 in] Headsize 


Headwidth 
= d2[0.0d 
es l eg] Threadlenght 


Extrusion2 


[Jt _Hember [part number [Diameter | Height [Headsize [Headwidth [Threadlenght | 
Part5-01 [0.751 


ozn |n [isn osn [ism | 


The table at the bottom of this dialog shows the 
parameters for the iPart factory. You will notice that 
the renamed parameters are automatically added to 
the table. If you want to add more parameters to the 
table, then select them from the section located at the 
left side. Click the arrow button pointing towards 
right. Likewise, if you want to remove a parameter 
from the table, then select it from the right side 
section and click the arrow pointing toward left. 


8. Now, click the right mouse button on the table 
and select Insert Row. Notice that a new row is 
added to the table. 


Parts-01 


Part5-01 0.75 in 3in 





= 






Delete Row 


Set As Default Row 


9. Likewise, insert another row. 





10. In the second row of the table, type-in new 





values (5, 0.75, and 3) in the Height, Headwidth, 
and Threadlength boxes. This creates the second 
version of the bolt. 





11. In the third row of the table, type-in new values 
in (2, 0.75, and 3) the Headsize, Headwidth, and 
Threadlength boxes. This creates the third 
version of the bolt. 





Now, you have to set the default version of the bolt. 


12. Click the right mouse button on the third row of 
the table and select Set As Default Row. 








DortGini2 A FG in lin 






Loin 
7 





Insert Row 


Delete Row 





| Options. 


13. Click OK to close the dialog. Notice that the 
default version of the bolt changes. 





In the Bowser Bar, you will notice that the Table 
item is added. 


14. Expand the Table item in the Browser Window 
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to view the different variations of the iPart. 
Notice that the activated version of the iPart is 
designated by a check mark. 





gP Part2 


ai Table 
Si Part2-01 
; Si Part2-03 
Si] Part2-02 


= 


15. Double-click on any other version of the iPart to 
activate it. 





gP Part2 


aa Table 
Part2-01 


[wv] 5] Part203 <—— 


Si) Part2-02 





If you want to make changes to any version of the 
bolt, then click the right mouse button on it and 
select Edit table. 





T | Fe 

gP Fart? 

Š gj Table 
S Part2-01 
va ae Repeat Lindo 
Sy Part2-02 aa 


Ca Solid Bodies{ i: 
fe View: Master 
-H [EF Origin - 

YZ Plane s 


XZ Plane Help Topics... 
al wee ml. I 1 





If you want to edit the table using a spreadsheet, 
then click the right mouse button on Table and 
select Edit via Spreadsheet. Click OK on the 
message box. 





gP Part2 
7 JED (i) Repeat iPart Author 


ae 
[il 


New 
[i Solic ay Fee sere 


| EC ja Spreag 






Expand All Children 


Collapse All Children 

i How Ta... 
fu xY Plane 

Now, modify the values in the spreadsheet and close 


it. A message pops up asking you to save the 
changes. Click Save to save the changes. 





B | C | D | E | F | G | H 
Member IPart Numł Diameter Height Headsize Headwidt Threadler Thread1 
2 Part2-01 Part2-01 0.75in 3in 1.5 in 0.5 in 1.5 in Compute 
3 Part2-03 Part2-03 0.75in 5 1.5in 0.75in 73 Compute 
4 Part2-02 Part2-02 0.75in 3in 2 0.75in 73 Compute 


If you want to save anyone of the iPart versions as a 
separate part file, then click the right mouse button 
on it and select Generate Files. 


Yä 








gP Part2 
=| gja Table 
Si) Part2-01 
S| Part2-03 
[v] E] E Repeat Edit using Spreadsheet 
Ep Solid Bodies(| elete 
[ie View: Master Copy 
a [ Origin Lil Edit Table... 
YZPlane  * ee 
XZ Plane 
XY Plane Help Topics... 
Foshan M 


16. Save and close the file. 


TUTORIAL 7 


In this tutorial, you create a plastic casing. 





421 


Part 2: Autodesk Inventor Basics 





Creating the First Feature 


1. 





6. On the ribbon, click Sketch > Create > Arc drop- 
down > Arc Three Point. 


Open a new Autodesk Inventor part file using 
the Standard.ipt template (See Chapter 2, 
Tutorial 3, Starting a New Part File section). 

On the ribbon, click 3D Model > Sketch > Start 
2D Sketch. 

Select the XZ Plane. 

On the ribbon, click Sketch > Create > Line. 
Click in the second quadrant, move the cursor 
horizontally toward right, and then click to 
create a horizontal line, as shown. 





Three Point 
i 


-am P 


Tangent 


Select the right endpoint of the horizontal line. 
Move the cursor vertically downwards and click 
to define the second point. 

Move the pointer towards right and click on the 


horizontal axis line. 





10. Likewise, create another three-point arc and 


horizontal line, as shown. 





Part 2: Autodesk Inventor Basics 


11. Create a vertical construction from the origin 


Second 
point 


point. 






12. On the ribbon, click Sketch > Constrain > 


Symmetric Ci] 


13. Select the two arcs and the construction 


; Third selction 


H 


4} 


First selection 


14. Likewise, create a horizontal construction line 


Second selection 









[k] 


S 


from the origin point, and then make the two 
horizontal lines symmetric about it. 


ch 





Third selction 





First selection 


15. Add dimensions to the sketch. Also, add the 
Vertical constrain between the origin and center 
point of the arc. 














16. Click Finish Sketch. 

17. Click the 3D Model > Create > Extrude on the 
ribbon; the Extrude dialog appears. 

18. Set the Distance to 3.15. 

19. Click the More tab and set the Taper angle to -10. 

20. Click the OK button. 
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Creating the Extruded surface 


L 


Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon, and then select the XY Plane. 


a) Part2 
p E@ Solid Bodies(1) 
b t= View: Master 
a & Origin 
E YZ Plane 
XZ Plane 
ky Phang + 
Ix Axis 
LY Axis 
[ZZ Axis 
© Center Point 
b at Extrusion1 
@ End of Part 





Click the Slice Graphics button at the bottom 
of the window or press F7 on the keyboard. 
Click Sketch > Create > Line > Spline 
Interpolation on the ribbon. 

Create a spline, as shown in figure (See Chapter 
5, Tutorial 4, Creating the First Section and Rails 


section). 





Apply dimensions to the spline, as shown 
below. 





6. Click Finish Sketch. 


7. Click the Extrude BY, scion 


8. Select the sketch, if not already selected. 
9. On the Extrude dialog, set the Output type to 
Surface. 





10. Set the Extents type to Distance. 
26. Select the Symmetric button. 
27. Extrude the sketch up to 17 in distance. 





Replacing the top face of the model with 
the surface 
1. On the Surface panel of the 3D Model ribbon, 


click the Replace Face € button; the Replace 
Face dialog appears. 


Now, you need to select the face to be replaced. 


2. Select the top face of the model. 
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Next, you need to select the replacement face or 
surface. 


3. Click the New Faces button on the dialog and 
select the extruded surface. 


9 


P 
4 You can also use a solid face to replace an existing @ 
face. 





4. Click OK to replace the top face with a surface. 4. Set the Radius to 1.5 and click the OK button to 
create the face fillet. 





5. Hide the extruded surface by clicking the right 


mouse button on it in the Browser Window and 5. Likewise, apply a face fillet of 1.5 radius 
un-checking Visibility. between top surface and the back inclined face 
of the model. 


Creating a Face fillet 
1. Click the Fillet button on the Modify panel. 
2. Click the Face Fillet button on the Fillet dialog. 





Fillet 


= 7 
n 





rere? 





3. Select the top surface as the first face and the 
inclined front face as the second face. 


Creating a Variable Radius fillet 


1. Click the Fillet patton on the Modify panel. 


2. Click the Variable tab on the Fillet dialog. 
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Fillet 


É Constant CY Variable £ setbacks 
Paint 


Click to add 


[“] Smooth radius transition 





un 


H éo’ OK Apply 6. Set the radii of the Start, End, Point 1 and Point 
2 as shown below. 





3. Select the curved edge on the model; the 
preview of the fillet appears. 





6 
Point 1 1 0,0000 
Point 2 a 


You can also specify the fillet continuity type. By 
default, the Tangent Fillet type is specified. 


6. Select Smooth (G2) Fillet type from the Edges 
section. 





4. Select a point on the fillet, as shown in figure. 





7. Make sure that the Smooth radius transition 
option is checked. 
8. Click OK to create the variable fillet. 





5. Select another point the fillet, as shown in figure. 
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Mirroring the fillet 


10. 
11. 
12. 
13. 


Shelling the Model 


1. 











4. Click OK. 


Click the Mirror l button on the Pattern panel; 


the Mirror dialog appears. Creating the Boss Features 


1. Click 3D Model > Sketch > Start 2D Sketch on 
the ribbon and select the bottom face of the 
model. 


Select the variable radius fillet from the model. 
Click the Mirror Plane button on the dialog. 
Select the XY Plane from the Browser window. 
Click OK to mirror the fillet. 





2. Activate Construction ~~ button on the Format 
panel. 

3. On the ribbon, click Sketch > Create > 
Rectangle drop-down > Rectangle Two Point 
Center. 


Click the Shell ©’ button on the Modify panel; 
the Shell dialog appears. 


Click the Inside a Ibutton on the dialog and set 
the Thickness to 0.2 in. 





[C] Rectangle 
Two Point 


Rotate the model and select the bottom face. & Rectangle 
Three Point 


[=] Rectangle 
Two Point Cente N 


Aun Rertanale 
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4. Select the origin point of the sketch. 13. Select the From Sketch option from the 
5. Move the cursor outward and click to create the Placement group. 

rectangle. 14. Select the points located on the corners of the 
6. Apply dimensions to the rectangle. rectangle, if not already selected; the bosses are 
7. Click the Point button on the Create panel. placed at the selected points. 


8. Place four points at corners of the rectangle. 





9. Click Finish Sketch. 15. Click the Thread tab and specify the parameters, 
as shown below. 


Now, you will create bosses by selecting the points 
created in the sketch. Boss 


Y Shape Thread Ribs 


10. On the ribbon, click the Show Panels fä button — 
located at the right side, and then select Plastic 
Part from the menu. 

11. Click the Boss button on the Plastic Part panel; 
the Boss dialog appears. 





2) Hem Cancel | 


16. Click the Ribs tab and check the Stiffening Ribs 
option. 
17. Set the rib parameters, as shown next. 





12. Click the Thread button on the dialog. 
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Shape Thread Ribs 


2.50 deg > 





Creating the Lip feature 


1. Click the Lip = button on the Plastic Part panel 
of the ribbon; the Lip dialog appears. 
(+) Fillet Options 2. Click the Lip button on the dialog. 


iris 
Rl Mew 


18. Expand the Fillet options. ae a 
—— ee 
E Fillet Options 





3. Select the outer edge of the bottom face. 


t 
19. Specify the fillet options, as shown below. 
[=] Fillet Options 
04 
ae | 3 


20. Click OK to create the bosses with ribs. 4. Click the Guide Face button on the dialog and 
select the bottom face of the model. 
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2. Click the corner point of the ViewCube, as 
shown. 





3. On the ribbon, click 3D Model > Sketch >> 
Start 2D Sketch. 
4. Select the inclined face, as shown. 





5. Click the Lip tab and set the parameters, as 
shown below. 





5. Create the sketch using the Rectangle Two 
Point Center and Line tools. 





6. Click OK to create the lip. 





6. Click Finish Sketch. 
7. Click the Grill button on the Plastic Part panel. 





Creating the Grill Feature 8. Select the rectangle as the boundary and set the 
1. Click the Home button located at the top of the Boundary parameters, as shown below. 
ViewCube. 
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Grill 


Boundary Island Rib Spar Draft 





12. Save the model as Plastic Cover.ipt. 


Creating Ruled Surface 


1. Click 3D Model > Surface > Ruled Surface ® 
on the ribbon and select the bottom edge of the 
model. 





Ces 


9. Click the Rib tab and select the horizontal lines. 
10. Set the rib parameters, as shown below. 


Grill 


Boundary Island Rib 


Profile 





R 


oF 


2. Click the Normal Sutton on the Ruled 
Surface dialog. 





Mero The preview of the ruled surface appears normal 


to the selected edge. 


You can click the Alternate All Faces “button 


11. Click OK to create the grill. to change the direction of the ruled surface. 


3. Type in 2 in the Distance box. 
4. Click OK to create the ruled surface. 
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6. On the Extrude dialog, select Extents drop- 
down > Distance from Face. 
7. Select the curved face, as shown. 





The ruled surface can be used as a parting split 
while creating a mold. 


5. Close the part file without saving. 


TUTORIAL 8 (The Distance from 
Face option) 


In this tutorial, you will learn to extrude a sketch 
from a face. The sketch region is extruded from the selected 





face. 
1. Download the Tutorial_8.ipt from the 
companion website. 
2. Open the downloaded file. 
3. On the ribbon, click 3D Model tab > Create 


panel > Extrude g ; 
4. Click in the region of the sketch, as shown. 





8. On the Extrude dialog, uncheck the Select to 
terminate feature by extending the face ‘” 
option. 





5. On the Extrude dialog, type 5 in the Distance1 
box located in the Extents section. 
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9. Click OK on the Extrude dialog. The Extrusion distances are 5 and 10 for region 1 


10. Inthe Browser Window, expand the Extrusion and region 2, respectively. 
feature, and then right click on the Sketch. 

11. Select Visibility from the Shortcut Menu; the 
sketch is displayed. 


> [Ep Work Plane2 





13. Save and close the part file. 


12. Likewise, extrude the other two sketch regions, 
as shown. Use the Distance from Face option to TUTORIAL 9 (The Extent Start 


define the extent. , 
option) 
In this tutorial, you will learn use of the Extent Start 
option in the Hole tool. 


1. Download the Tutorial_9.ipt from the 
companion website. 
2. Open the downloaded file. 





433 


Part 2: Autodesk Inventor Basics 





3. Inthe Browser Window, expand the Hole 
feature, and then right click on the Sketch. 

4. Select Edit Sketch from the Shortcut Menu; the 
sketch is displayed. 

5. Double click on the 0.19 dimension. 

6. Type 0.12 in the Edit Dimension box, and then 
click the green check. 









j 
Double-click 
= 
Edit Dimension :d29 X 
x 


7. Click Finish Sketch on the ribbon. 


Notice that the fillet overlaps with the holes. 












8. Inthe Browser Window, right click on the Hole 
feature, and then select Edit Feature. 

9. On the Hole dialog, check the Extent Start 
option located at the bottom right corner. 


Hole : Hole2 


Om oy eam 
OH ORF OFF Off Bees a= 
ore 


10. Click OK to close the dialog. 


The Extent Start option removes the overlapping 
material. 





TUTORIAL 10 (Partial chamfer) 


In this tutorial, you will learn to create partial 


chamfer. 


1. Start a new part file using the Standard(in).ipt 
template. 
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2. CreatealX1X1 box using the Extrude tool, as Dimension > To End. 
shown. 6. Change the To Start and Chamfer values to 0.25 
and 0.5, respectively. 


7. Click OK. 





3. On the ribbon, click 3D Model tab > Modify 


panel > Chamfer. 8. Save and close the part file. 





Edge to 
select 







4. On the Chamfer dialog, click the Partial tab, and 
then click on the selected edge, as shown. 





Point to select 


f 


5. On the Partial tab, select Set the Driven 
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Chapter 6: Sheet Metal 
Modeling 


This chapter will show you to: 


e Create a face feature 

e Create a Flange 

e Create a Contour Flange 
e Create a Corner Seam 

e Create Punches 

e Create a Bend Feature 

e Create Corner Rounds 

e Flat Pattern 


TUTORIAL 1 


In this tutorial, you create the sheet metal model 
shown in figure. 





Starting a New Sheet metal File 

1. To start anew sheet metal file, click Get Started 
Launch > New on the ribbon. 

2. On the Create New File dialog, click the Sheet 
Metal.ipt icon, and then click Create. 


Sheet 
Metal. ipt 


Setting the Parameters of the Sheet Metal 

part 

1. Toset the parameters, click Sheet Metal > Setup 
> Sheet Metal Defaults on the ribbon; the Sheet 
Metal Defaults dialog appears. 


fe 
sheet Metal 
| Defaults | 


| Setup ¥ | 


Sheet Metal Defaults 


Thickness 


Use Thickness from Rule 0.120 in 


Material 
By Sheet Metal Rule ( Generic ) 


Unfold Rule 
By Sheet Metal Rule ( Default_KFactor ) 


[?] 





This dialog displays the default preferences of the 
sheet metal part such as sheet metal rule, thickness, 
material, and unfold rule. You can change these 
preferences as per your requirement. 


2. To edit the sheet metal rule, click the Edit Sheet 
Metal Rule button on the dialog. 





Sheet Metal Defaults x 


Sheet Metal Rule 


ee one v 
Use Thickness from Rule Edit Sheet Metal Rule 





In the Sheet tab of the Style and Standard Editor 
dialog, you can set the sheet preferences such as 
sheet thickness, material, flat pattern bend angle 
representation, flat pattern punch representation 
and gap size. 
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SS Style and Standard Editor [Library - Read Only] x 





f Gf Lighting Back New... Save Reset 
=~ [ff Sheet Metal Rule 
= 
Defauit_mm 
+ HÀ Sheet Metal Unfold 
g A Text 


Sheet Metal [ Default } 


Sheet Bend Corner 


Material and 
Thickness 












Flat Pattern 


Bend Angle > 


«~ Flat Pattern Punch 
representation 








Save and Close Cancel 





3. Inthe Sheet tab, set the Thickness to 0.12 and 
leave all the default settings. 
4. Click the Bend tab. 


In the Bend tab of this dialog, you can set the bend 
preferences such as bend radius, bend relief shape 
and size, and bend transition. 


Sheet | Bend | Corner 
Bend Relief 
Relief Shape 


[Pe Round v 


Relief Width (A) 
Thickness > 


Relief Depth (B) 






A Thickness * 0.5 ul > 
B Minimum Remnant 
Thickness * 2.0 ul > 
c Remnant (C) 


Bend Radius 
Thickness > 


Bend Transition 


m a= 


Bk Intersection 


Ni Straight Line 


iA Arc 
pu 


£ Trim to Bend 





5. Set the Relief Shape to Round. 
6. Click the Corner tab. 


In the Corner tab, you can set the shape and size of 
the corner relief to be applied at the corners. 


Sheet | Bend | Corner 


2 Bend Intersection 
Relief Shape 


3 Bend Intersection 
Relief Shape 

Trim to Bend y Round with Radius v 

elief Siz Relief Radius 

Thickness * 4 ul BendRadius > 


Relief Placement 





7. After setting the required preferences, click the 
Save and Close button. 


The Unfold Rule option on the Sheet Metal 
Defaults dialog defines the folding/unfolding 
method of the sheet metal part. To modify or set a 
new Unfold Rule, click the Edit Unfold Rule button 
on the Sheet Metal Defaults dialog. 


Unfold Rule 
By Sheet Metal Rule ( Default_KFactor } 


“IA 


On the Style and Standard Editor dialog, select the 
required Unfold Method. 
Unfold Method 





You can define the Unfold rule by selecting the 
Linear method (specifying the K factor), selecting a 
Bend Table, or entering a custom equation. Click 
Save and Close after setting the parameters. 


8. Close the Sheet Metal Defaults dialog. 


Creating the Base Feature 

1. Create the sketch on the XZ Plane, as shown in 
figure (Use the Rectangle Two Point Center 
tool). 
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2. Click Finish Sketch. 

3. To create the base component, click Sheet Metal 
> Create > Face on the ribbon; the Face dialog 
appears. 


Sheet Metal 


Start 
3D Sketch ” 


Sketch ae 





4. Click OK to create the tab feature. 





Creating the flange 

1. To create the flange, click Sheet Metal > Create 
> Flange on the ribbon; the Flange dialog 
appears. 


Sheet Metal 







Stat _ Face |Flange| Contour 
2D Sketch 


Sketch 


2. Select the edge on the top face, as shown. 





3. Set the Distance to 4. 
Height Extents 


4. Click on the Bend from the intersection of the 


two outer faces icon in the Height Datum 
section. This measures the flange height from 


the outer face. 





5. Under the Bend Position section, click the 
Inside of the Bend extents icon. 





6. Click OK to create the flange. 





Creating the Contour Flange 
1. Draw a sketch on the front face of the flange, as 
shown in figure. 
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D 


Edge to select 





-» 


(3.880 
2. Click Finish Sketch. 
3. To create the contour flange, click Sheet Metal > 





Create > Contour Flange on the ribbon; the 


Contour Flange dialog appears. 6. Select Edge from the Type drop-down. 
a math seen 


= Loft: Type 


E Con 





DP INF 


Stat _ Face Flange|Contour| 
2D Sketch Flange | 2” Herr 
Sketch Create 








4. Select the sketch from the model. 
5. Select the edge on the left side of the top face; 7. Click OK to create the contour flange. 
the contour flange preview appears. 
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Creating the Corner Seam 

1. To create the corner seam, click Sheet Metal> 
Modify > Corner Seam on the ribbon; the 
Corner Seam dialog appears. 





2. Rotate the model. 
3. Select the two edges forming the corner. 





4. Set the parameters in the Shape tab of the 
dialog, as shown. 





Corner Seam 


Shape Bend Corner 
Shape Seam 
seam Maximum Gap Distance 
(Rip () Face /Edge Distance 


Edges 


@ [œ |i ce |i ay | >> 


5. Click the Bend tab and make sure that the 
Default option is selected in the Bend 
Transition drop-down. 

6. Click the Corner tab and set the Relief Shape to 
Round. 


You can also apply other types of relief using the 
options in the Relief Shape drop-down. 


7. Click OK. 


Creating a Sheet Metal Punch iFeature 
1. Open a new sheet metal file using the Sheet 
Metal.ipt template. 












I Create New File 


¥ a Templates 
ü English 
0 Metric 
0 Mold Design 





Y Part- Create 2D and 3D objects 


| 


Sheet Standard.ipt 
ipt 






2. Create a sheet metal face of the dimensions 4x4. 
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See on 


Click Manage > Parameters > Parameters 
the ribbon; the Parameters dialog appears. 
Select the User Parameters row and click the 
Add Numeric button on the dialog. This adds a 
new row. 





Enter Diameter in the new row. 
Set Unit Type to in and type-in 0.04 in the 
Equation box. 





10. 
11. 


12. 
13. 


Likewise, create a parameter named Length and 
specify its values, as shown below. 





Click Done. 

Click Sheet Metal > Sketch > Start 2D Sketch 
on the ribbon. 

Select the top face of the base feature. 

On the ribbon, click Sketch > Create > 
Rectangle drop-down > Slot Center to Center. 
Click to define the first center point of the slot. 
Move the cursor horizontally and click to define 
the second center point of the slot. 


14. Move the cursor outward and click to define the 


slot radius. 





15. Click Dimension on the Constrain panel and 
select the round end of the slot. 

16. Click to display the Edit Dimension box. 

17. Click the arrow button on the box and select List 
Parameters from the shortcut menu; the 
Parameters list appears. 


Edit Dimension : d3 


Measure 

Show Dimensions 
Tolerance... 

List Duy 


4 
3.7655703 in 
8 
3.6849653 in 
6 





18. Select Diameter from the list and click the green 
check on the Edit Dimension box. 


Parameters 


BendRadius 
BendReliefDepth 


BendReliefWidth 
CornerReliefSize 


Gapsize 
JacobiRadiussize 
MinimumRemnant 
Thickness 
TransitionRadius 





19. Likewise, dimension the horizontal line of the 
slot and set the parameter to Length. 





441 


Part 2: Autodesk Inventor Basics 





®© iMate 
is 
Gae D Export Objects Er y 





iPart ip Edit Factory Scope ~ 
Author i 
— 26. On the dialog, select Type > Sheet Metal Punch 
iFeature. 
20. Click the Point button on the Create panel and eis ee reee a 


place it at the center of the slot or from the Browser window. The parameters of 


21. Delete any projected edges (yellow lines) from the cut feature appear in the Extract iFeature 


the sketch. dialog. 
22. Click Finish Sketch. 
23. Click Sheet Metal > Modify > Cut on the Next, you must set the Size Parameters of the 
iFeature. 


ribbon; the Cut dialog appears. 


= 28. Set the Limit of the Diameter value to Range. 
WV = The Specify Range dialog appears 
g Unto p y 8 8 app ° 


Cut |} Corner Punch 5 
Seam Tool z] Refo 
w Modify zE Farameters 











Name Value Limit Prompt 
| Diameter 0.04in  |None +] Enter Diameter | 


Length 0.12 in None Enter Length 
Thickness 0.120 in Era Enter Thickness 


List | 


Cut 


Shape Extents 
[e Profile Distance 


ge Sd: 29. Set the values in the Specify Range dialog, as 


[_] Cut Across Bend shown below and click OK. 
[_] Cut Normal 


Greater than or 
equal to infinity 


Ea 





Specify Range: Di 
24. Accept the default values and click OK to create A E E 


the cut feature. 


0.04in ee Sg 0.04 in 


Minimum Default Maximum 
m 2 Cancel 


Less than or 
equal to infinity 


30. Set the Limit of the Length value to List. The 
List Values dialog appears. 
the ribbon; the Extract iFeature dialog appears. 31. Click on Click here to add value and enter 0.2 as 


value. 


25. Click Manage > Author > Extract iFeature on 
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32. Likewise, type-in values in the List Values 
dialog, as shown below. 


List Values: Length 


Value 


O.2in 
0.25 in 
0.3in 
0.35 in 


< 


Default 
0,12 in 


Cancel 





33. Click OK. 

34. Set the Limit of the Thickness value to Range. 
The Specify Range dialog appears. 

35. Set the values in the Specify Range dialog, as 
shown below. Next, click OK. 


Specity Range: Thickness 


0.120 in 0,120 in 


Minimum Default Maximum 


R 





Next, you need to select the center point of the slot. 
This point will be used while placing the slot. 


36. Click the Select Sketch button on the Extract 
iFeature dialog. 


Simplified Representation 


Select Sketch 





37. Select the sketch of the cut feature from the 
Browser window. 


“9 Part2 

E gP Folded Model 
Tia view: Master 
E] Origin 

Face 

C EEk 


C3 End of Folin, 





38. Click Save on the dialog; the Save As dialog 
appears. 

39. Browse to the Punches folder and enter Custom 
slot in the File name box. 


Save in: ud Catalog 


Name 
(O Geometric Shapes 
_ Pockets and bosses 


Punches <j 
bb Slots 


40. Click Save and Yes. 

41. Click File Menu > Save. 

42. Save the sheet metal part file as Custom slot. 

43. Switch to the sheet metal file of the current 
tutorial. 


Creating a Punched feature 

1. Start a sketch on the top face of the base sheet. 

2. On the ribbon, click Sketch > Create > Point. 

3. Place a point and add dimensions to it, as shown 
below. 
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8. Set Length to 0.45 and Diameter to 0.1. 


PunchTool 


Preview Geometry Size 








Enter Diameter 


4. Click Finish Sketch. 
5. To create the punch, click Sheet Metal > Modify 
> Punch Tool on the ribbon; the PunchTool E 


Directory dialog appears. []unfold in Flat Pattern 


Flat Pattern Punch Representation 


FUR prox Bpociadt Fomednncireatr) ~] 


Se 
Jpunch| F Unfold S Corner 


Toal | E | Refold ia Corner 
Is Modify * 







9. Click Refresh to preview the slot. 


6. Select Custom slot.ide from the dialog and click 
10. Click Finish to create the slot. 


Open; the PunchTool dialog appears. 


PunchTool 


Preview Geometry Size 
Location: 


C: Users \Public\Documents Autodesk Inventor 20 ‘ag 


ea ee 

D-Sub connector 2. ide 
D-Sub connector 3.ide 
D-Sub connector 4.ide 
D-Sub connector 5.ide 
O-Sub connector. ide 
keyhole ide 


Leesa rida 


[| Across Bend 





[| Unfold in Flat Pattern 


Flat Pattern Punch Representation 


Note: If the slot is not oriented as shown in figure, 
ni] Default (Formed Punch Feature) then click the Geometry tab on the PunchTool 


dialog and type-in 90 in the Angle box. 





Creating the Rectangular Pattern 


. 1 > > 
7. Click the Size tab on the PunchTool dialog. Te E DEEE MENET aE Rectangular 
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Pattern on the ribbon. The Rectangular Pattern 
dialog appears. 


al 
A 


la Rec tang! ar ? 
Circular h. 


fl Mirror 


Pattern 








2. Select the slot feature. 


4 
A You can also select multiple solid bodies from the 
graphics window using the Pattern Solids IP ption. 


3. Click the Direction 1 button on the dialog. 





4. Select the edge of the base feature, as shown 


below. 





“Edge to be selected 


5. Select Spacing from the drop-down located in 
the Direction 1 group. 

6. Specify Column Count as 5. 

7. Specify Column Span as 0.6. 


Direction 1 
zi 


F 
> 0.6 E 


8. Click the Direction 2 button on the dialog. 


Direction 2 


ee OF 
: (2 | 
© i | 


9. Select the edge on the base feature, as shown 
below. 





10. Click the Flip button in the Direction 2 
section to make sure the arrow is pointed 
toward right. 

11. Select Spacing from the drop-down located in 
the Direction 2 group. 

12. Specify Column Count as 2. 

13. Specify Column Span as 2. 





445 


Part 2: Autodesk Inventor Basics 


14. Click OK to create the pattern. 





3. Click Finish Sketch. 
4. Click Sheet Metal > Create > Face on the ribbon 
and create a face feature. 





Creating the Bend Feature 
1. Create a plane parallel to the front face of the 
flange feature. The offset distance is 6.3. 





Reference face 





5. Click Sheet Metal > Create > Bend on the 


2. Create a sketch on the new work plane. ribbon. The Bend dialog appears. 


Lofted Flange f r Bend 





Contour Roll m Fold 
Hem 


e 


6. Select the edges from the model, as shown 
below. 
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Modify > Corner Round on the ribbon; the 
Corner Round dialog appears. 


Ei Rip A Hole 
Ej Unfold |[ er Round, 






Modify 





2. Set the Radius value to 0.2. 
3. Set the Select Mode to Feature. 


Corner Round 
Select Mode 
Corner Radius 


0 Selected O.2in 
Click to add a comzet (@) Feature 


CO Corner 





7. Make sure the Bend Extension is set to 


perpendicular. 


4. Select the face feature from the model. 
Bend Extension 


8. Click OK to create the bend feature. 





5. Click OK to apply the rounds. 





9. Hide the work plane (Right-click on it and 
uncheck Visibilty). 


Applying a corner round 
1. To apply a corner round, click Sheet Metal > 
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Creating Countersink holes 
1. Click Sheet Metal > Modify > Hole on the 
ribbon; the Hole dialog appears. 





H Rip (e) Hole 

te Unfold ia Corner Round 
ie Refold e Corner Chamfer 
Modify + 


2. Set the Placement method to Concentric. 

3. Set the hole type to Countersink. 

4. Set the other parameters on the dialog, as shown 
below. 





5. Click on the face of the flange, as shown below. 


6. Select the corner round as the concentric 
reference. 





7. Click Apply. 





8. Again, click on the flange face and select the 
other corner round as the concentric reference. 
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4. Leave the default settings of the dialog and click 
OK to create the hem. 





9. Click OK to create the countersink. 


Creating Hem features 
1. To create the hem feature, click Sheet Metal > 
Create > Hem on the ribbon; the Hem dialog 





appears. 


Sheet Metal [RRIBEM(siel 
» oF 


Start Face Flange Contour 


2D Sketch ~ Flange |2 
Sketch 


Mirroring the Features 
Sn one 1. Click Mirror [on the Pattern panel; the Mirror 


ig! Lofted Flange | dialog appears. 
@ Contour Roll 2. Click >> at the bottom of the dialog and make 








| sure the Creation Method is set to Identical. 





Create 


Mirror 


2. Set the Type to Single. 


Type Features 
soit oe Mirror Plane 


| Be Solids 





Ea AT at 
‘QO Teardrop 
T Rolled 
E) Double 







3. Select the edge of the contour flange, as shown 
below. 


Creation Method 

(C Optimized 

Identical «f= 
() Adjust 





3. Select the features from the Browser window, as 
shown below. 
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É: pr Contour Flange1 


Gy Bend4 
[ Corner Round 1 
Hole 1 
Hole2 


aF Hemi 





4. Click the Origin YZ Plane & button on the 
dialog 

5. Click OK to mirror the feature. 

6. Create a corner seam between the mirrored 
counter flange and flange. 





Creating the Flat Pattern 
1. To create a flat pattern, click Sheet Metal > Flat 
Pattern > Flat Pattern on the ribbon. 


to lle? ES 





Make Make 
Part Components 
Flat Pattern 





You can set the order in which the bends will be 
annotation. 


2. Click the Bend Order Annotation button on the 
Manage panel of the Flat Pattern tab. The order 
in which the bends will be annotated is 


displayed. 





Sheet Metal Ea 
Defaults (Anr 
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7. 


To change the order of the bend annotation, 
click on the balloon displayed on the bend. The 
Bend Order Edit dialog appears. 

Select the Bend Number check box and enter a 
new number in the box. 


Bend Number 


® Unique Number 


Duplicate Number 





Click OK to change the order. 

To switch back to the folded view of the model, 
click Go to Folded Part on the Folded Part 
panel. 





| Folded Part is 


Save the sheet metal part. 


Creating 2D Drawing of the sheet metal 


part 

1. On the Quick Access toolbar, click the New 
button. 

2. On the Create New File dialog, double-click on 
Standard.idw. 

3. Activate the Base View tool. 

4. Click Home icon on the ViewCube. 

5. Leave the default settings on the Drawing View 
dialog and click OK. 

6. Click and drag the drawing view to top right 


corner of the drawing sheet. 








7. Likewise, create the front, and top views of the 


sheet metal part. 





Activate the Base View tool and select Sheet 
Metal View > Flat Pattern on the Drawing 
View dialog. 


Sheet Metal View 
OQ) @ Folded Model 
O E] Flat Patte 





Bend Extents 
Punch Center 

















Place the flat pattern view below the Isometric 
view. 
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UP 90° R.12 


12. Likewise, select other bend lines on the flat 
pattern. You can also drag a selection box to 
select all the bend lines from the flat pattern 
view. 





10. To add bend notes to the flat pattern, click 
Annotate > Feature Notes > Bend on the ribbon. 


N 
= 
4 
a 

F 
A 
= 


H = Chamfer 
=a) Funch 
Hole and — 


Thread 
Feature Note’ 


11. Click the horizontal bend line on the flat pattern 
to add the bend note. 





13. To add centerlines to the flat pattern view, click 
the right mouse button on it and select 
Automated Centerlines. 


Create view P 
Alignment b 
Make View Raster 

Apply Design View... 

Rotate 

Annotation Visibility p 
ot ted Centerlines,.. n 






= [l ama 






Retrieve Dimensions. vS 
Get Model Annotations p 


g Eu ara a 





14. On the Automated Centerlines dialog, click the 
Punches button under the Apply To section. 
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180° 


20. Use the Retrieve Dimension and Dimension 





tools to add dimensions to drawing. 


15. Click OK to add centerlines to the flat pattern 21. Save and close the drawing and sheet metal 


. art. 
view. p 










g ol re 2n a B 
I e. |: 
2 3 nee A 
a $ e $ 8 


9 
Ce UP SOP Ree ae 
0° 





UP 90° R.12 


16. Likewise, add centerlines to other views on the 
drawing sheet. 

17. To add a punch note, click Annotate > Feature 
Notes > Punch on the ribbon. 





A F Chamfer 
Da Pu R 


Thread TA Bend 


Feature Motes 


18. Zoom into the flat pattern view and click on the 
arc of the slot. 
19. Move the pointer and click to create annotation. 
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Chapter 7: Top-Down 
Assembly and Joints 


In this chapter, you will learn to 


e Create a top-down assembly 
e Insert Fasteners using Design Accelerator 
e Export to 3D PDF 


e Create assembly joints 


TUTORIAL 1 


In this tutorial, you will create the model shown in 
figure. You use top-down assembly approach to 
create this model. 





Creating a New Assembly File 
1. Tocreate a new assembly, click New Assembly 
on the Home screen. 


om 


Creating a component in the Assembly 

In a top-down assembly approach, you create 
components of an assembly directly in the assembly 
by using the Create tool. 


1. Click Create on the Component panel of the 
Assembly tab. The Create In-Place Component 


dialog appears. 


File Assemble Silaa 
a E 
Place from Create 


Content Center 


Component v 


2. Enter Base in the New Component Name field. 





Create In-Place Component x 
New Component Name Template 
Base Standard.ipt E a 


New File Location 


C:\Users\Tutorial Books\Documents\Inventor\Autodesk Inventor 2017 Learn by do| [SS 


Default BOM Structure 


EE Normal v [_] Virtual Component 


a cn 


3. Inthe Create In-Place Component dialog, set 


the New File Location to the current project 
folder. 


4. Click the Browse to New File Location S icon. 
5. On the Save As dialog, click the Create New 


Folder icon. 


6. Type C07_Tut_01 as the name of the folder. 
7. Double-click on the new folder and click Save. 
8. Click OK on the Create In-Place Component 


dialog. 


9. Expand the Origin folder in Browser window 


and select the XZ Plane. The 3D Model tab is 
activated in the ribbon. 





Model x 


Assembly | Modeling 


Gy Assembly2 


iE fq Relationships 


> -EE Representations 
vB origin 
m Ey YZ Plane 
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10. Click Sketch > Start 2D Sketch on the ribbon. 
11. Select XZ Plane. 
12. Create a sketch as shown below. 





31. Click Finish Sketch 
32. Extrude the sketch up to 3.75 in distance. 





UGeledes7s_ by) 
TS Profile|) 

Gr [Br |r) 

zbo By 









28. Click Finish Sketch. 
29. Click 3D Model > Create > Extrude on the 
ribbon and extrude the sketch up to 1.5 in. 


33. Create a counterbore hole on the second feature 
(See Chapter 5, Tutorial 1, Create a Counterbore 
Hole section). The following figure shows the 





dimensions of the counterbore hole. 


30. Start a sketch on the top face and draw a circle 
of 2 in diameter. 
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Hole 


Placement 


og 
Plane 


l- Solids 


Concentric Reference 


Drill Point 


im oly ma 
OIE OME OFF FR Comusen 


0e ert [OC | ce |E Al 








Centers (1) OÑ 
[> Solids bie 
34. Start a new sketch on the top face of the first ON 


feature. 
35. Create a 3.5 diameter circle with the 
Construction button active. 





38. Click Finish Sketch. 

39. On the ribbon, click 3D Model > Modify > 
Hole. 

40. On the Hole dialog, specify the settings, as 
shown. 


Hole x 


Placement 


E] From Sketch v © Wy 





aoe > 


Drill Point Termination 


LA ly  H8deg > Through All v 


oli of oW om © 
Cro’ Cancel | Apply 


41. Make sure that the sketch point is selected. 


36. On the ribbon, click Sketch > Create > Point. 


37. Place a point on the circle, as shown. 
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6. Click Sketch > Start 2D Sketch on the ribbon. 
7. Select top face of the Base. 


42. Click OK to create the hole. 
43. Create a circular pattern of the hole (See Chapter 
5, Tutorial 1, Create a Circular Pattern). 





8. On the ribbon, click Sketch > Create > Project 


Geometry and select the circular edges of the 
44. Click the Return button on the ribbon. 





Creating the Second Component of the 
Assembly 


1. Click Assemble > Component > Create ao 
the ribbon; the Create In-Place Component 
dialog appears. 

2. Enter Spacer in the New Component name 
field. 

3. Check Constrain sketch plane to selected face 





or plane option. 
4. Click OK. 
5. Select the top face of the Base. 


9. Draw acircle of 4.5 in diameter. 
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10. Click Finish Sketch. 6. Start a sketch on the YZ Plane. 
11. Extrude the sketch up to 1.5 in. 





7. Draw asketch, as shown in figure. 


YC 





12. Click Return +O on the ribbon. 


Creating the third Component of the 
Assembly 


1. Click Assemble > Component > Create FF on 
the ribbon; the Create In-Place Component 
dialog appears. 

2. Enter Shoulder Screw in the New Component 
name field. 

3. Check Constrain sketch plane to selected face 





or plane option. 
4. Click OK. 
5. Click on the top face of the Base. 


8. Click Finish Sketch. 
9. Activate the Revolve tool and revolve the 
sketch. 
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10. Activate the Chamfer tool and chamfer the 
edges, as shown in figure. 





12. Click Return +O on the ribbon. 
13. Save the assembly. 





\ 
r 


Adding Bolt Connections to the assembly 
1. On the ribbon, click Design > Fasten > Bolt 


Connection. 


gp 5 


Clevis Inse 
Pin Fran 





2. On the Bolted Connection Component 
Generator dialog, under the Design tab, select 
Type > Through All. 

3. Select Placement > Concentric. 


Bolted Connection Component Generator 


11. Activate the Fillet tool and round the edges, as Br? Desion A Calculation Mi Fatigue Calculation 


. . Placement 
shown in figure. 





| Be | Termination 


4. Select the top face of the Spacer. 
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5. Click on the hole to define the circular reference. 





6. Rotate the model and click on the bottom face of 


the base. This defines the termination. 





7. On the dialog, set the Thread type to ANSI 
Unified Screw Threads. 


10. 


11. 


12. 


1o. 


14. 


15: 


16. 


Make sure that the Diameter is set to 0.5 in. 
On the dialog, click Click to add a fastener. 


Click to add a fastener, 


a 


On the pop up dialog, set the Standard to ANSI 
and Category to Hex Head Bolt. 

Select Hex Bolt-Inch. This adds a hex bolt to the 
list. 


Hex Head Bolts 


Hex Balt - Inch 





On the list, click Click to add a fastener below 
the Hex Bolt. 

On the pop up dialog, scroll down and select 
Plain Washer (Inch). 


Plain Washer (Inch) 





Click Click to add a fastener at the bottom of 
the list. 





T- Hex Bolt - Inch 
7/16-14 UNC - 3.25 
Plain Washer (Inch) 
7/16 - Regular - Type B 
Click to add a fastener 


Click to add a fasten | 


On the pop up dialog, scroll down and select 
Plain Washer (Inch). 

Click Click to add a fastener at the bottom of 
the list. 





460 


Part 2: Autodesk Inventor Basics 


17. On the pop up dialog, set the Category to Nuts Circular tab and select the Axis Direction 
and select Hex Nut -Inch. button. 


Pattern Component 


Hex Nut - Inch 


Rotational 





Base Point 
18. Click OK twice to add a bolt connection : 


subassembly. 





4. Click on the large cylindrical face of the Spacer 
to define the axis of the circular pattern. 

5. On the dialog, type-in 4 and 90 in the Circular 
Count and Circular Angle boxes, respectively. 

6. Click OK to pattern the bolt connection. 





Patterning components in an assembly 
1. On the ribbon, click Assemble > Pattern > 
Pattern. 








4.95 Pattern 
a 
c2 Mirror 
BB copy -b 
Pattern v 





2. Select the Bolt connection from the Browser 


Applying the constraint to the 








window. 
components 
L- 4$ center Point 1. On the ribbon, click View > Visibility > 
fp Base: 1 
Degrees of Freedom. 
om Spacer: 1 sr 
fq Shoulder Screw: 1 i 
HS Bolted Connection; 1 — arre ema eT 
wl | g® Center of Gravity 
m : | Degrees of Freedom 
Visibility @&) iMate Glyphs 


Visibility 
3. On the Pattern Component dialog, click the 
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2. On the ribbon, click Assemble > Relationships 


> Constrain. 


3. On the dialog, click the Mate icon and click on 


the cylindrical faces of the Spacer and Base. 





4. Click Apply. 
5. Click on the cylindrical faces of the Shoulder 
Screw and Base. 





6. Click Apply. 

7. On the dialog, select Flush from the Solution 
section. 

8. Inthe Browser Window, expand the Origin 
folder and select XY Plane. 


|_| Relationships 
Representatons 
-H [E Origin 

Yz Plane 

XZ Plane 

XY Plane 

[A] Axis 

[TY Axis 

[AZ Axis 


“> Center Point 
9. Expand the Origin folder of the Shoulder Screw 
and select XZ Plane. 





+ om Spacer: 
> fq Shoulde 
fs View: 
fe Origin 
YZ Plane 
XZ Pare 
XY Plane 
[AX Axis 
[aY Axis 
[Z Axis 


> Center Point 


10. Click OK to fully-constrain the assembly. 
11. Save the assembly and all its parts. 


Using the Search tool in the Bowser 
window 

Autodesk Inventor 2018 provides you with the 
search tool to locate the components or features very 
quickly. 


1. Inthe Browser Window, click the Search & icon. 
2. Type ‘hex’ in the search bar; all the hexagonal 
bolts appear in the browser window. 
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Model x 


1. Inthe Browser Window, click the Drop-down 


hex 


g menu next to the Search box, and then select 
? 










Edit Values in Browser. 


Assembly | Modeling 





Ay Assembly7.iam Expand All 
v oa) Component Pattern 1:1 Collapse All 
v ps Element:1 ‘AR Find... 
M Edit Values in Browser 


v- F g Bolted Connection: 1 
| > & Hex Bolt - Inch 1/2- = 
> & Hex Nut - Inch 1/2 -F 


: po ma 
Vos Element:2 





Display Preferences 
Help 








2. Inthe Browser Window, expand the Shoulder 


v- Ay Bolted Connection:2 
| > - Q Hex Bolt - Inch 1/2- [BA 
> & Hex Nut - Inch 1/2 -[ 


: oo | g 
Vb Element:3 


Screw part, and then click on the Flush relation, 
as shown; the selected relation is highlighted in 


i the graphics window, as shown. 
v & Bolted Connection:3 


> - 2 Hex Bolt - Inch 1/2- 
> -Æ Hex Nut - Inch 1/2 -F 


v- í. Shoulder Screw:1 


v Za Element:4 | v eZ Origin 
v T) Bolted Connection:4 i f- (Sl vz Plane 
> & Hex Bolt - Inch 1/2- fa [xz Plane 


> -Æ Hex Nut - Inch 1/2 -F 


3. Place the pointer on the hexagonal bolts in the 
browser window, they are highlighted in the 
graphics window. 


You can select all the hexagonal bolts by pressing 
the Shift key and clicking on them. After selecting 
them, you can perform a variety of operations at a 
time such as hiding, deleting, solving, suppressing, 


and so on. 


4. Click Clear Search to clear all the searched 
components. 


Model x 


hex 





A $ 





Clear search 


Assembly | Modeling 





Editing Values in the Bowser window 3. Type 1 in the box that appears next to the 


Autodesk Inventor 2018 allows you to edit the selected relation, and then press Enter; the 


values of the assembly components directly in the relation is updated in the graphics window. 


Browser Window. 
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i Ê Center Point 


~) x 
a © Mate:4 


: be = Flush:5 
25, 
>: a Component Pattern 1:1 





4. Click Undo on the Quick Access Toolbar. 





Changing the Display Preferences of the 


Bowser window 
Autodesk Inventor 2018 allows you to hide or 


display items to reduce the clutter in your Browser 
Window. For example, you can hide or display the 
work features such as plane and UCS in the Browser 


Window. 




















Model x 
Assembly | Modeling 


: Ay Assembly7.iam 
> FR| Relationships 






> -F xZ Plane 


> . XY Plane Work 
É features 








> Center Point 
> SB Base:1 
> oF Spacer:1 

v í. Shoulder Screw:1 


> = Origin 


| ie = Flush:4 


7 
©" Mate:4 


R u 5 Flush:5 
> a Component Pattern 1:1 


1. Inthe Browser Window, click the Drop-down 
menu next to the Search box, and then select 
Display Preferences > Hide Work Features. 





Expand All 
Collapse All 
ff Find... 


ve Edit Values in Browser 








Hide UCS 
Hide Work Features 
Show Children O 
Hide Notes 

Hide Documents 





Hide Warnings 
Show Extended Names 





The work features are hidden. 


Model x 





Assembly | Modeling 
B Assembly7.iam 
> Ga Relationships 
> F) Representations 
> oR Base:1 
> -£> (F Spacer:1 
> E. Shoulder Screw:1 
> 92 Component Pattern 1:1 


Using the Measure tool 


The Measure tool helps you measure the size and 
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position of the model. You can measure the various 
parameters of the model such as length, angle, 
radius, and so on. 


1. On the ribbon, click Inspect tab > Measure 


ee 


panel > Measure ~~ ; the Measure floating 


window appears on the screen. 


Measure x [eg = 


fy ah | Ge | 


Advanced Settings 


2. Click and drag the Measure floating window, 
and then release it on to the Browser Window; 
the Measure window is docked to the Browser 
Window. 


Model x 






Asse (ply | [Modeling 
Ay Assembly7.iam 

} eS Relationships 

> i Representations 
> | oR Base:1 

> om Spacer:1 

> E Shoulder Screw:1 

> a Component Pattern 1:1 


E ore 


Gly | 


Advanced Settings 


The Measure Window has three selection filters: 
Select faces and edges, Part Priority, and 
Component Priority. 


The Select faces and edges filter allows you to select 
only the faces and edges of the model. 


The Part Priority filter allows you to select the part 
geometry for measurement. 


The Component Priority filter allows you select the 
part geometry and assemblies. This filter is useful to 
while selecting subassemblies inside the main 
assembly. 


3. Select the Select faces and edges Lt filter and 
select the linear edge, as shown. 





The length of the selected edge is displayed in the 
Measure window. 


fy Gat | Gy | 


Selection 1 (Edge) 







Advanced Settings 


4. Click Advanced Settings in the Measure 
window. 


In the Advanced Settings section, you can change 
the Precision, Angle Precision of the displayed 
measurement. In addition to that, you can display 
the measurement in dual units by specifying the 
Dual Units type. 


Measure x 


Gly | 


Selection 1 (Edge) 






Advanced Settings 


Precision AI? Sf 
Angle Precision 2.12 V 
Dual Units None v 


5. Select the cylindrical face, as shown; the 
Measure window displays results. 
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Face to select 


a 


The Measure results section display the results of the 
first and second selections separately. In addition to 
that, the distance between the two selected entities is 
displayed. 


Measure x 
in R 


Measure Results 


> Delta 
Minimum Distance 2.13 in 


> Delta 
Selection 1 (Edge) Vv 
Length 6.25 in 
> Measure Point 
Selection 2 (Face) Vv 
Radius 1.00 in 
Diameter 2.00 in 
Total Loop Length 12.57 in 
Area 23.56 in? 


> Measure Point 


Advanced Settings 


6. Save and close the assembly and its parts. 


TUTORIAL 2 


In this tutorial, you create a slider crank mechanism 


by applying Joints. 





Create the Slider Crank Assembly folder inside 
the project folder. 

Download the part files of the assembly from 
the companion website. Next, save the files in 
the Slider Crank Assembly folder. 

Start a new assembly file using the 
Standard.iam template. 


Click Assemble > Component > Place on 
the ribbon. 

Browse to the Slider Crank Assembly folder 
and double-click on Base. 

Right-click and select Place Grounded at 
Origin. 

Right click and select OK. 
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8. Click Assemble > Component > Place “~~ on 
the ribbon. 

9. Browse to the Slider Crank Assembly folder 
and select all the parts except the Base. 







Face to select 


10. Click Open and click in the graphics window to 
place the parts. 

11. Right click and select OK. 

12. Click and drag the parts, if they are coinciding 


with each other. 


4. Select the face on the Base, as shown below; the 
two faces are aligned. 





Creating the Slider Joint 
1. Click Assemble > Relationships > Joint on the 
ribbon; the Place Joint dialog appears. 


select 





wee Qi 
i do Hide All 5. On the dialog, click the First Alignment =i 
Relationships * button. 
6. Select the face of the Slider1, as shown. 











3. Select the face on the Slider1, as shown below. 
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7. Select the face of the Base, as shown; the Slider 1 
is aligned to the selected face. 















10. Click the corner of the ViewCube, as shown; the 
orientation of the assembly is changed. 
5. Click the Limits tab on the Place Joint dialog. = k 3 
6. Check the Start and End options under the 


Linear group. 
7. Set the Start value to 1.5 in and End to -1.5 in. 








Place Joint x< a 
; seas 11. Click Assemble > Relationships > Joint “Don 
Joint Limits 
the ribbon. 
Angular | 
ga aA @ Cen 12. On the dialog, set the Type to Slider ? . 
ae 13. Select the face on the Slider2, as shown below. 
.00 deg 


Linear 
[“] Start Current ©} end 
| ee | OK | Cancel | Apply 
8. Click OK. 
9. Select the Sliderl and drag the pointer; the 


Slider1 slides in the slot of the Base. Also, the 


slider motion is limited up to the end of the slot. ee E 


ViewCube; the orientation of the assembly 
changes. 
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15. Select the face on the Slider1, as shown below. 
Next, click OK. 






TS sider ome | 4 1 [Fa 
00.000 Pain: | E 






Face to select 


Creating the Rotational Joint 

1. Click Assemble > Relationships > Joint on the 
ribbon. 

2. Set Type to Rotational. 


Type 









bat Slider 
oe Cylindrical 
Planar 


E sal OoOo 


3. Select the circular edge of the arm, as shown 
below. 


T 





4. Select the circular edge of the Slider2. 





6. Click the Flip Component button under the 


Connect group. 


Connect 
E 
7. Click OK 


Creating the Rigid Joint 
us 
1. Click Assemble > Relationships > Joint “Don 
the ribbon. 
2. Set the Type to Rigid. 
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Slider 
Cylindrical 


eG? Planar 


Ball 


3. Select the top face on the pin. 


oe 





4. Click the on the corner point of the ViewCube, 
as shown. 


ím 


Click or Drag 


ee | 





5. Select the circular edge on the back face of the 


arm. 





ov | Connect: |& 1 ES +) 
> \_ Align: }&1 |G2 S) 


6. Click OK. 





Adding more assembly joints 
1. Create another rotational joint between the Pin 
and the Pivot. 





| First selection 
PIs 





ro) 
Second selection 
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Next, you need to constrain the Pivot by applying 
constraints. 


2. Click the Assemble button on the Relationships 
panel. 


“oe vo 


Joint Constrain > 
dh Hide All 








select 
10. On the Assembly mini toolbar, select Mate - 
Flush from the drop-down. 


R i 12. Click Apply (plus symbol on the mini toolbar). 
i Mate - Mate 13. Select the XY Plane of the Pivot and XY Plane of 


the Base from the Browser window. 
H Angle - Directed 


lb Tangent - Outside 


4 @ Pivot:1 
Ss Tangent - Inside 


a E Origin 
YZ Plane 
š (9! xz Plane 
11. Select the bottom face of the Pivot, and then 4— 
select the bottom face of the Base. Bx axis 
ly Axis 
Z Axis 
> Center Point 
dE Rotational:2 
z Flush:1 
E] Flush:2 








Face to 
select 4 E Base:1 
4 & Origin 
YZ Plane 
E} XZ Plane 
al + 
[-] x Axis h 
[ZY Axis 
IZ Axis 
> Center Point 
& Slider:1 +/- 
@ Flush:1 
@ Flush:2 


14. Click OK (check mark on the mini toolbar). 
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Driving the joints 

1. Inthe Browser window, expand Pivot and click 
the right mouse button on the Rotational joint. 

2. Select Drive from the shortcut menu. 







= ff] Pivot:1 
fie View: 
ee Origin 
YZ Plane 
XZ Plane 
XY Plane 
Le] x Axis 
[TY Axis 
[a] Z Axis E2 Repeat Update 
Cente Delete 
Isolate Components 
E] Flush: 1 z 
dP Mate:1 mE 
(a) Slider 1:1 — 2st _, 
7 Bí Slider 2: 1 Loek 
F [ie View: Protect 


3. On the Drive dialog, type-in 0 and 360 in the 
Start and End boxes, respectively. 

4. Expand the dialog by clicking the double-arrow 
button located at the bottom. On the expanded 
dialog, you can define the settings such as drive 
adaptivity, collision detection, increment, 
repetition, and so on. 


Drive (Rotational:2) 


Angular {di0} Position = (8.88 deg) 


Start 
pd DD DL 
| (| Minimize dialog during recording 


E x 


Pause Delay 


+ 0.000 s 


[C] Drive Adaptivity 
[| Collision Detection 
Increment Repetitions 
(@) Start/End 


() Start/End/Start 


1,000 ul 


(®) amount of value 
() total # of steps 


1.00 deg > 


Avi rate 


10.000 ul > 





5. Click the Record button on the dialog. 


Specify the name and location of the video file. 
Click Save and OK. 


6. On the dialog, click the Forward button to 
simulate the motion of the slider crank 
assembly. 

7. Click OK to close the dialog. 


Creating Positions 


1. Inthe Browser window, expand the 


Representations > View and notice that the 
Master representation is set as default. 


2. Right click on the Position node, and then select 


New; a new position is created. 


Gy Assembly5.iam 

> et Relationships 

v Representations 

vi <A) Repeat Undo 


i Its - How E 


2 > -= Position : Master ho 
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A Assembly5.iam 
> ga Relationships 
v (al Representations 


| v i View: Default 


| k Position : Position1 
F = Master 


>. Pe of Detail : Master 


3. Double click on the Position1 and type 
StartPosition; the view representation is 
renamed. 


Gy AssemblyS.iam 

> i Relationships 

v Representations 

vy. Efe View: View! 

a n Q Master 
P t= Default 


b- Mi WITH StartPþsition 


| $ =" Position : Master 
R ie RARP Master 


4. Click and drag the Slider1 to the left end, as 
shown. 





5. Double click on the Master positon to activate it. 


Creating 3D PDF 

Autodesk Inventor allows you to create a 3D PDF 
from the model. The 3D PDF file is helpful in 
viewing the 3D without any CAD application or 
viewer. 


1. Click File Menu > Export > 3D PDF. 


Inspect Tools 














Image 
<> Export the file in image file format such 
as BMP, JPEG, PNG, or TIFF. 





3D PDF 
tte} Export to a3 Ree file. 3 


à PDF 
Export the file in PDF file format. 


CAD Format 
Export the file in another CAD file format 















The Publish 3D PDF dialog appears on the screen. It 
is powered by Anark Core software. On the Publish 
3D PDF dialog, you can select the properties to be 
displayed on the PDF from the Properties section. 
You can also select the required design view 
representation, visualization quality, and export 
scope. 


2. Leave the Template to the default setting. 


If required, you can select another template by 
clicking the icon next to the Template path. You can 
also create a new 3D PDF template, if you have 
Adobe Acrobat Pro. You can go through the 
Autodesk Inventor Help file to know the procedure 
to create a 3D PDF template. 


3. Specify the File Output Location. 

4. Check the View PDF when finished option. 

5. Check the Generate and attach STEP file 
option. 

6. Click the Options button next to the Generate 
and attach STEP file option; the STEP file Save 
as Options dialog appears on the screen. 
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On this dialog, select the required Application 
Protocol option and spline fit accuracy. You can also 
enter the authorization, author, organization, and 
description. 


7. Click OK on the STEP file save as Options 
dialog. 


Use the Attachments button, if you want to add any 
other attachments to the PDF file such as 
spreadsheet, pdf, or text document. 


8. Click Publish on the Publish 3D PDF dialog. 


Inventor starts exporting the 3D model the PDF file. 
After few seconds, the 3D PDF file opens in the PDF 
viewer. 





9. Click inside the graphics window of the PDF 
file, and then drag to rotate the model. 

10. Click the drop-down located at the top left 
corner and notice the View options. These 
options are same as that available on the 
Navigation Pane. 


peteeeeaseses Fereey 


a Spin 

a Pan 

A Zoom 

00 Walk 

Y Ely 

ih Camera Properties... 
& 3D Measurement Tool 
(a Add 3D Comment 


Expand 3D Tools 
Hide Toolbar 





Likewise, examine the other options on the toolbar. 
These options are similar to that available on the 
View ribbon tab of the Autodesk Inventor 
application. 

oo) Oban Bib ww we BP O- A 


11. On the Side bar, click the Attachments icon to 
view the STEP file. 


hm 


y Attachments: View file attachments 


A 7) 





(LI Attachments 


[a] D>] 
(P Ey @ opn & & 


Name 








You can open or save the STEP file by right clicking 
on it and select the corresponding option. 


12. Close the 3D PDF file 
13. Save and close the assembly and its parts. 
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Chapter 8: Dimensions and Annotations 


In this chapter, you will learn to 


e Create Centerlines and Centered Pattern 
e Edit Hatch Pattern 

e Apply Dimensions 

e Place Hole callouts 

e Place Leader Text 

e Place Datum Feature 

e Place Feature control frame 

e Place Surface texture symbol 

e Modify Title Block Information 


TUTORIAL 1 


In this tutorial, you create the drawing shown below. 


SECTION A-A 
SCALE 2: 1 


+.001 
- .000 


THRU SLOT 
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1. 


A 


f, 


10 
11 
12 


13 


14 
15 


15 
16 


Open a new drawing file using the 
Standard.idw template. 

In the Browser Window, click the right mouse 
on Sheet:1 and select Edit Sheet. 

On the Edit Sheet dialog, select Size > A, and 
then click OK. 

Click Place Views > Create > Base on the 
ribbon. 


dialog. 

Browse to the location of the Adapter Plate 
created in the Tutorial 1 of the Chapter 5. You 
can also download this file from the companion 
website and use it. 

Select the Adapter Plate file and the click Open. 
Set the Scale to 2:1. 

Click the Front face on the ViewCube displayed 
in the drawing sheet. 


. Set the Style to Hidden Line Removed D 

. Click OK on the dialog. 

. Drag the view to the right-side of the drawing 
sheet. 


taal 
. Click Place Views > Create > Section — on the 
ribbon. 
. Select the front view. 
. Draw the section line on the front view. 


First Point 





ta 
K Second Point 


. Right-click and select Continue. 
. Place the section view on the left side. 


SECTION A-A 
SCALE 2:1 





Creating Centerlines and Centered 
Patterns 


1. Click Annotate > Symbols > Centerline 
Bisector on the ribbon. 


# * 
p 
! + 
a any + + 


Caterp... | = 


2. Select the parallel lines on the section view, as 
shown below; the centerline is created. 





Line to select 


- Centerline created 


Line to select 


3. Click Annotate > Symbols > Centered Pattern 
on the ribbon. 


if ie eg 
c ae 


Caterp... | = 


4. Select the circle located at the center. 
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8. Likewise, create another centered pattern on the 
curved slots. Right-click and select Create. 





5. Select the center point of anyone of the 
counterbored holes. 





9. Press Esc to deactivate the tool. 


Editing the Hatch Pattern 
1. Double-click on the hatch pattern of the section 





view; the Edit Hatch Pattern dialog appears. 


6. Select the center points of other counterbored 
holes. 
7. Click the right mouse button and select Create. 
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Edit Hatch Pattern 2. Select the center line on the slot located at the 
left. 
Briana 3. Select the endpoint of the center line of the hole 


located at the center. 


Line Weight 





You can select the required hatch pattern from the 





Pattern drop-down. If you select the Other option 

















from this drop-down, the Select Hatch Pattern 4. Move the pointer toward left and click. 
dialog appears. You can select a hatch pattern from 
this dialog or load a user-defined pattern by using 5. Click OK 
the Load option. Click OK after selecting the 
required hatch pattern. 
Select Hatch Pattern x 
Loaded Hatch Patterns 
Offered Hatch Pattern Description a 
SOLID Solid /Fill pattern 
ANSI 31 ANSI Iron, Brick, Stone m... 
ANSI 32 ANSI Steel 
ANSI 33 ANSI Bronze, Brass, Copper 
ANSI 34 ANSI Plastic, Rubber 
ANSI 35 ANSI Fire brick, Refractor... 
ANSI 36 ANSI Marble, Slate, Glass A 
ANSI 37 ANSI Lead, Zinc, Magnesi... A 
ANSI 38 ANSI Aluminum 
O ISO02W100 dashed line Load... 
i] ISOO03W 100 dashed space line 
[z] I15004W100 long dashed dotted line Export... 
O I15005W100 long dashed double dotte... 
O ISOO6W 100 long dashed triplicate dott... 
m ISOO7W 100 dotted line 
O ISOO8W 100 long dashed short dashed... 
O I15009W100 long dashed double-short-... 
O è  Bowwwo EEE 6. Likewise, create another angular dimension, as 
[]__1so11w100 double-dashed dottedline | 
F za shown below. 








2. Click OK. 


Applying Dimensions 
1. Click Annotate > Dimension > Dimension on 
the ribbon. 
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9, With the Dimension tool active, select the 


horizontal line of the front view and the lower 
7. Create angular dimensions between the holes, quadrant point of the view. 


and then between slots. 





8. Dimension the pitch circle radius of the slots. 10. Place the dimension on the right side. Click OK. 
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11. Click Annotate > Feature Notes > Hole and 
Thread on the ribbon. 


“yr Charmfer 14. Click Leader Text on the Text panel. 





=) Punch 
, aie Bend 
Spain Notes 





12. Select the counterbore hole and place the hole 
callout, as shown below. 


60° 










15. Select the slot end, as shown below. 


pe 
1-64 UNC - 2B SRL 
L_| B.12 ¥ .04 
l 
A 


LANA es 


13. Add a pitch circle radius to counter holes. A 7 | 
H = 


i -G 
16. Move the cursor away and click. 
17. Right-click and select Continue; the Format Text 
dialog appears. 
18. Enter the text shown below. 
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19. Click OK. Press Esc key. 


4 x 0.8in 
THRU SLOT 





26. 


20. Double-click on the section label below the 
section view. 

21. On the Format Text dialog, select all the text and 
set the Size to 0.120. Click OK. 


27. 





22. Drag and place the section label on the top. 


SECTION A-A 
SCALE 2: 1 


31. 


23. Click Dimension on the Dimension panel. 
24. Select the lines, as shown below. 


25. 


28. 
29. 
30. 





Move the pointer toward right and click to place 
the dimension. 

On the dialog, click the Precision and Tolerance 
tab. 

Set the Tolerance Method to Limits/Fits - Show 
tolerance. 

Select Hole > H7. 

Set the Primary Unit value to 3.123. 

Set the Primary Tolerance value to 3.123. 





Click OK. 
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J MM y eN 





Surface Weldi... Cater... End Fill Featur... | |, 
+.001 A (T A A A : 
.393 H7 - 000 T DS oe Wee we 1 
Featur... Datu... Datu... Datu... Datu... 
xy 
Datu 


32, Likewise, apply the other dimensions, as shown 2. Select the extension line of the dimension, as 


below. You can also use the Retrieve 
Dimensions tool to create the dimensions. 


shown below. 


24 





Placing the Datum Feature 
1. Click Annotate > Symbols > Datum Feature on 


the ribbon. 
3. Move the cursor downward and click. 
all leri 4. Move the cursor toward left and click; the 
Vo $ WY all Ea 2 Format Text dialog appears. Make sure that A is 
Surface Welding Impor.. Caterp... F entered in the dialog. 
symbols 5. Click OK. 
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4. Right-click and select Continue; the Feature 
Control Frame dialog appears. 





6. Likewise, place a datum feature B, as shown 


below. Press Esc. 


Feature Control Frame 


Tolerance 


— 





+.001 
- .000 


[?] [_] All Around 





5. On the dialog, click the Sym button and select 


Placing the Feature Control Frame Circular Run-out. 


1. Click Annotate > Symbols > Feature Control 





Frame on the ribbon. Sym Tolerance 
fe 
al | oe 5 
A : O 
CY] | eit wet | lets | A 
E 
End Fill Featur... Datu... |= | E E| 
Symbol Te 
ymbols f n 
2. Select a point on the line, as shown below. A 
3. Move the cursor horizontally toward right and | = | 
click. = ] 
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6. Enter 0.001 in the Tolerance box and A in the 
Datum box. 


Datum 


| sl + 
j 
E 


Tolerance 


s 
Æ i) 
N 
[ee 


a 
= a 
= a i 


Identifier 


7. Click OK. 





8. Right-click and select Cancel. 


Placing the Surface Texture Symbols 
1. Click Annotate > Symbols > Surface Texture 


Symbol on the ribbon. 





TS 


Featiir Mati Featiir nM 


2. Click on the inner cylindrical face of the hole, as 


shown below. 





Right-click and select Continue; the Surface 


Texture dialog appears. 
4. Set the Roughness Average - maximum value to 


63. 


Surface Texture 
Surface Type Miscellaneous 


Requirements 





5. Click OK. 
6. Right-click and select Cancel. 
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7. Apply the other annotations of the drawing. The 
final drawing is shown below. 





+.001 
- .000 





Modifying the Title Block Information 
1. Right-click on the Adapter Plate in the Browser 
window. Select iProperties from the shortcut 


menu. 


Model ~ 
k Repeat Feature Control Frame 


b L Drawing R 


a Sheet: 
Cl Default a Base View... 
b Lg ANSI - Lë Make All Views Precise 


ai Make All Views Raster 
b mI; VIEW1:C 
Expand All Children 
Collapse All Children 





How To... 


2. Click the Summary tab and enter the 


information. 
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Chapter 9: Model Based Dimensioning 


Geometric Dimensioning and Tolerancing 

During the manufacturing process, the accuracy of a part is an important factor. However, it is impossible to 
manufacture a part with the exact dimensions. Therefore, while applying dimensions to a drawing you need to 
provide some dimensional tolerances, which lie within acceptable limits. The following figure shows an example 
of dimensional tolerances applied to the drawing. 


14+ 0.25 


50+ 0.25 






G30+ 0.25 
25 £:0:25 





The dimensional tolerances help you to manufacture the component within a specific size range. However, the 
dimensional tolerances are not sufficient for manufacturing a component. You must give tolerance values to its 
shape, orientation and position as well. The following figure shows a note, which is used to explain the tolerance 
value given to the shape of the object. 


Note: The vertical face should not taper 
over 0.08 from the horizontal face 





Providing a note in a drawing may be confusing. To avoid this, we use Geometric Dimensioning and Tolerancing 
(GD&T) symbols to specify the tolerance values to shape, orientation and position of a component. The following 
figure shows the same example represented by using the GD&T symbols. In this figure, the vertical face to which 
the tolerance frame is connected, must be within two parallel planes 0.08 apart and perpendicular to the datum 
reference (horizontal plane). 
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Providing GD&T in 2D drawings is a common and well known method. However, you can provide GD&T 
information to 3D models as well. The tools available in the Annotate tab of the ribbon help you to add GD&T 
information to the 3D models based on the universal standards such as ASME Y14.41 - 2003 and ISO 16792 : 2006. 
However, you can add GD&T information based on your custom standard as well. 


In this chapter, you will learn to use Annotate tools to add GD&T information to the part models. There are many 
ways to add GD&T information and full-define the parts and assemblies. There are few methods explained in this 
chapter but you need to use a method, which is most suitable to your design. 





3D Model Sketch -uL inspect Tools Manage View Environments Get Started Vault Autodesk A360 


A, $ D oS ag = (5.24) | 3 oe aa 


H3 Quarter Section View ~ 


Tolerance DRF Tolerance Dimension Hole/Thread Surface Leader General General 3D PDF CAD Format 
Feature Advisor Note Texture Text Note Profile Note 
Geometric Annotation General Annotation Notes Manage Export 
4. Click OK. 
TUTORIAL 1 5. Inthe Browser Window, expand the View node, 
This tutorial teaches you to extract dimensions. and then double click on the Isometric view. 


6. Right click on the Isometric view, and then select 
Annotation Scale > Auto. 


v- ti View: Isometric 
E ae Master 
Fee Repeat Document Settings 
j= Te Fr Frol 
: Delete 
fee iz in Top 
: id Lock 
>= Fe RI 
i 9 Camera View > 


? a Origin Publish 


>t Bars Anetan Sae pf D328) y 


' ft Extrusic Activate 





. : ; g Hole1 É Edit View 5:1 
1. Download the Model Based Dimensioning part s -T Rectan A 2:1 
files from the Companion website and open the £ O End of |“ Visible ae 
All Hidden 1:2 
Tutorial 1 file. . 1:4 
, Help Topics... TE 
2. On the ribbon, click the Tools tab > Options n 
panel > Document Settings to open the 1:50 
Document Settings dialog. ae 
3. Click the Standard tab and select ASME from 
the Active Standard drop-down. You can also change the Annotation Scale from the 
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Annotation Scale drop-down available on the 
Manage panel of the Annotate ribbon tab. 


Auto (5.24) 


e 
H3 Quarter Sectio View ~” j 


Manage 


Adding Tolerances to the Model 
dimensions 
1. Inthe Browser Window, right click on the 


Extrusion 1 feature, and then select Show 
Dimensions. 


> i Eg Origin 
v Tt |s ALATES 


ils f=] Repeat Save 


fi Extry “& 3D Grips 
: al A& Move Feature 


i [R 
eo _ L4 Copy 
eo Recté 

Delete 
È] Edit Sketch ` 


CR ram rene... 





Ctrl+C 


The dimensions of the feature are displayed. 





2. Double click on the 13.386 dimension. 

3. On the Edit Dimension dialog, click the arrow 
button pointing towards right, and then select 
Tolerance. 

4. On the Tolerance dialog, select Type > 
Symmetric. 

5. Type 0.002 in the Upper limit box. 


Tolerance 


Model Value: Evaluated Size 


13.3858 


Precision: 


0.123 


Tolerance 
Type: 


Symmetric 


Upper: 


+ | 0.002] <j 


Cancel 





6. Click OK on the dialog. 

7. Click the green check on the Edit Dimension 
box. 

8. Likewise, add tolerances to the remaining 


dimensions, as shown. 





21.2604 .002 


9. Right click on the Extrusion2 feature, and then 
select Edit Sketch. 
10. Add tolerances to the dimensions, as shown. 
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11. Click Finish Sketch on the ribbon. 
12. Double-click on the Hole feature in the Browser 


Window to display the Hole dialog. 

13. On the Hole dialog, click the arrow pointing 
toward right, and then select Tolerance. 

14. On the Tolerance dialog, select Type > 
Symmetric. 

15. Type .002 in the Upper limit box, and then click 
OK. 

16. Zoom to the hole feature, and then click on the 
location dimension, as shown. 

17. Click the arrow pointing toward right, and then 
select Tolerance. 














| [1.9685 in |p == Measure 
(Fl Show Dimensions 


1.575 in 
0.0 
1.32 
1.9685 
1.575 


18. On the Tolerance dialog, select Type > 
Symmetric. 

19. Type 0.002 in the Upper limit box, and then click 
OK. 


20. Likewise, add .002 tolerance to the remaining 
location dimension. Click OK on the Tolerance 
dialog. 

21. Click OK on the Hole dialog. 

22. In the Browser Window, right click on the 
Rectangular Pattern1, and then select Show 
Dimensions. 


23. Add tolerances to the dimensions, as shown. 





Extracting the Model dimensions 

1. Inthe Browser Window, right click on the 
Extrusion1 feature, and then select Show 
Dimensions. 

2. Select the 21.260 dimension. 

3. Right click, and then select Promote. 








P 13.386 ż .002 


L 


fil Extrude 


p” pra, 





The dimension is promoted as a 3D Annotation. 


4. Likewise, promote the other two dimensions of 
the Extrusion1 feature. 
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5. Move the pointer and click to place the tolerance 
feature. 

6. Inthe tolerance feature. click on the tolerance 
value, and the type .002 in the Tolerance box. 


Z | 002 
lái _ Tolerance: 


Je Planar Surface ¥ Ẹ W | EF Add Segment ey A 











_ Geometric Tolerance ¥_ 
_ fe Select Faces | Feature Priority v) 
, i , : (vw i|+ |x) ey) 
5. Likewise, extract dimensions from the altal, es 


7. Click OK on the Mini toolbar. 


Extrusion2, Hole, and Rectangular Pattern 
features. 





Adding Tolerance Feature 


i 8. On the ribbon, click Annotate tab > Geometric 
1. On the ribbon, click Annotate tab > Geometric 


Annotation panel > Tolerance Feature <7 . 
9. Click on the left face of the model. 


Annotation panel > Tolerance Feature P 
2. Click on the top face of the model. 







<= 


Face to select kz, 





‘Noy 


3. Select the Planar Surface option from the Mini 


10. Click OK on the Mini toolbar. 
11. Move the pointer and click to place the tolerance 


toolbar. 
_ (E Planar Surface v¥ <— 


ASERRE] Feature Priory v AUIE: 


eas 12. In the tolerance feature. click on the tolerance 


4. Click OK on the Mini toolbar. 





value, and the type .002 in the Tolerance box. 
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|| Tolerance: 


eels 


|| Æ Planar Surface y|2 ENS f= Add Segment LAs Fo 





Geometric Tolerance Y 








[Te Select Faces Feature Priority v 


vd+lx) Er 


13. Click OK on the Mini toolbar. 
14. Likewise, create another tolerance feature, as 





shown. 


d 





15. Select the hole annotation and press Delete on 
your keyboard. 


“€2> Tn, 





E 


16. On the ribbon, click Annotate tab > Geometric 


O 

Annotation > Tolerance Feature 

17. Select the Hole feature from the model. 

18. Select Simple Hole Parallel Axis Pattern from 
the Mini toolbar. 

19. Click OK on the Mini toolbar. 

20. Right click and select Select Annotation Plane 
[Shift]. 

21. Select the top face of the model. 


22. Click to place the hole annotation. 





Oo See 


23. Click on the tolerance value, and then type .002 


in the Tolerance box. 


24. Select Maximum Material Condition from the 


drop-down available next to the Tolerance box. 








_ 88 Simple Hole Parallel Axes Pa 





Toleranced Size ¥ 
_ Ty Select Faces | Feature Priority v 


v]+|x) Br 





25. Click OK on the Mini toolbar. 


The annotations and tolerance features are listed in 
the Browser Window. 


v \4" Annotations 

E Linear Dimension 1 
b S Linear Dimension 2 
bi D Linear Dimension 3 
-9 Linear Dimension 4 
‘ D Linear Dimension 5 
f- S Linear Dimension 6 
f S Linear Dimension 7 


fa EUEEI Dimension 8 





Ln S Linear Dimension 9 


= oS Linear Dimension 10 
Vv - |r Tolerance Features 


| > -Æ Planar Surface 1 


~~ dy Datum Reference Frame 


: > - SF Planar Surface 2 


.. gy Datum Reference Frame : 


2 > -Æ Planar Surface 3 
bas A. Datum Reference Frame : 


E- ag Parallel Axes Pattern 1 


$ m 
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26. Save and close the part file. 
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